
Appendix AA 
 
Cumulative Impact Intersection LOS Calculations with Mitigation and Signal 
Warrants 
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AM Existing + Cumulative + Project With Mitigation
1: Pala Rd (SR-76) & Via Monserate HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 9 1237 1969 44 0 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 9 1302 2073 46 0 84
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2119 2766 1059
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2119 2766 1059
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 100 62
cM capacity (veh/h) 254 15 220

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 9 651 651 1382 737 84
Volume Left 9 0 0 0 0 0
Volume Right 0 0 0 0 46 84
cSH 254 1700 1700 1700 1700 220
Volume to Capacity 0.04 0.38 0.38 0.81 0.43 0.38
Queue Length 95th (ft) 3 0 0 0 0 42
Control Delay (s) 19.7 0.0 0.0 0.0 0.0 31.1
Lane LOS C D
Approach Delay (s) 0.1 0.0 31.1
Approach LOS D

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15

AM Existing + Cumulative + Project With Mitigation
2: Pala Rd (SR-76) & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 151 1185 1330 49 80 139
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 12.0 44.0 32.0 32.0 21.0 21.0
Total Split (%) 18.5% 67.7% 49.2% 49.2% 32.3% 32.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 7.9 38.2 26.3 26.3 8.3 8.3
Actuated g/C Ratio 0.14 0.70 0.48 0.48 0.15 0.15
v/c Ratio 0.70 0.50 0.82 0.08 0.35 0.43
Control Delay 43.5 4.9 17.9 7.2 25.6 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.5 4.9 17.9 7.2 25.6 9.0
LOS D A B A C A
Approach Delay 9.3 17.5 15.1
Approach LOS A B B

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 54.6
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 13.6 Intersection LOS: B
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Pala Rd (SR-76) & Gird Rd
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AM Existing + Cumulative + Project With Mitigation
2: Pala Rd (SR-76) & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 450 20 0 180
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 12 146
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 3191 8309 1271
Travel Time (s) 72.5 188.8 28.9
Volume (vph) 151 1185 1330 49 80 139
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 159 1247 1400 52 84 146
Lane Group Flow (vph) 159 1247 1400 52 84 146
v/c Ratio 0.70 0.50 0.82 0.08 0.35 0.43
Control Delay 43.5 4.9 17.9 7.2 25.6 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.5 4.9 17.9 7.2 25.6 9.0
Queue Length 50th (ft) 52 72 188 6 26 0
Queue Length 95th (ft) #141 134 #315 23 60 40
Internal Link Dist (ft) 3111 8229 1191
Turn Bay Length (ft) 450 20 180
Base Capacity (vph) 233 2513 1764 713 427 489
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.50 0.79 0.07 0.20 0.30

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project With Mitigation
2: Pala Rd (SR-76) & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Volume (vph) 151 1185 1330 49 80 139
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 159 1247 1400 52 84 146
RTOR Reduction (vph) 0 0 0 6 0 124
Lane Group Flow (vph) 159 1247 1400 46 84 22
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 7.9 38.2 26.3 26.3 8.3 8.3
Effective Green, g (s) 7.9 38.2 26.3 26.3 8.3 8.3
Actuated g/C Ratio 0.14 0.70 0.48 0.48 0.15 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 2481 1708 684 241 216
v/s Ratio Prot c0.10 0.35 c0.40 c0.05
v/s Ratio Perm 0.03 0.02
v/c Ratio 0.69 0.50 0.82 0.07 0.35 0.10
Uniform Delay, d1 22.2 3.8 12.1 7.5 20.7 19.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.8 0.2 3.2 0.0 0.9 0.2
Delay (s) 30.9 3.9 15.3 7.6 21.6 20.1
Level of Service C A B A C C
Approach Delay (s) 7.0 15.0 20.6
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 11.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 54.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
3: Pala Rd (SR-76) & Sage Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 2 1056 1587 2 0 24
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 1112 1671 2 0 25
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1673 2232 836
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1673 2232 836
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 100 92
cM capacity (veh/h) 380 36 310

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 2 556 556 1114 559 25
Volume Left 2 0 0 0 0 0
Volume Right 0 0 0 0 2 25
cSH 380 1700 1700 1700 1700 310
Volume to Capacity 0.01 0.33 0.33 0.66 0.33 0.08
Queue Length 95th (ft) 0 0 0 0 0 7
Control Delay (s) 14.5 0.0 0.0 0.0 0.0 17.6
Lane LOS B C
Approach Delay (s) 0.0 0.0 17.6
Approach LOS C

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 53.9% ICU Level of Service A
Analysis Period (min) 15

AM Existing + Cumulative + Project With Mitigation
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 94 700 145 82 1130 122 284 207 192 400 227
Turn Type Prot pm+ov Prot pm+ov Prot Perm Prot
Protected Phases 7 4 5 3 8 1 5 2 1 6
Permitted Phases 4 8 2
Detector Phases 7 4 5 3 8 1 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 10.0 30.0 22.0 15.0 35.0 20.0 22.0 25.0 25.0 20.0 23.0
Total Split (%) 11.1% 33.3% 24.4% 16.7% 38.9% 22.2% 24.4% 27.8% 27.8% 22.2% 25.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lead Lag Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None Min None None Min Min Min Min Min Min
Act Effct Green (s) 6.0 28.0 46.8 11.2 31.0 50.3 18.0 21.6 21.6 15.3 18.9
Actuated g/C Ratio 0.07 0.31 0.52 0.12 0.34 0.56 0.20 0.24 0.24 0.17 0.21
v/c Ratio 0.93 0.67 0.19 0.45 0.97 0.15 0.94 0.49 0.41 0.80 0.94
Control Delay 116.3 31.6 1.7 44.5 50.6 2.2 75.5 34.1 7.1 48.7 67.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 116.3 31.6 1.7 44.5 50.6 2.2 75.5 34.1 7.1 48.7 67.4
LOS F C A D D A E C A D E
Approach Delay 35.5 45.8 43.7 57.5
Approach LOS D D D E

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 89.9
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 45.2 Intersection LOS: D
Intersection Capacity Utilization 87.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395
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AM Existing + Cumulative + Project With Mitigation
4: Pala Rd (SR-76) & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 330 0 150 150 0 0 0 0
Storage Lanes 1 0 1 1 1 1 2 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 0.850 0.850 0.850 0.947
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1764 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1764 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 153 128 202 28
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 652 462 899 4464
Travel Time (s) 14.8 10.5 20.4 101.5
Volume (vph) 94 700 145 82 1130 122 284 207 192 400 227 125
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 99 737 153 86 1189 128 299 218 202 421 239 132
Lane Group Flow (vph) 99 737 153 86 1189 128 299 218 202 421 371 0
v/c Ratio 0.93 0.67 0.19 0.45 0.97 0.15 0.94 0.49 0.41 0.80 0.94
Control Delay 116.3 31.6 1.7 44.5 50.6 2.2 75.5 34.1 7.1 48.7 67.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 116.3 31.6 1.7 44.5 50.6 2.2 75.5 34.1 7.1 48.7 67.4
Queue Length 50th (ft) 57 202 0 45 346 0 169 108 0 119 194
Queue Length 95th (ft) #156 262 16 93 #492 23 #326 179 54 #183 #368
Internal Link Dist (ft) 572 382 819 4384
Turn Bay Length (ft) 330 150 150
Base Capacity (vph) 106 1130 811 206 1220 831 317 448 494 543 394
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.65 0.19 0.42 0.97 0.15 0.94 0.49 0.41 0.78 0.94

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project With Mitigation
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1763
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1763
Volume (vph) 94 700 145 82 1130 122 284 207 192 400 227 125
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 99 737 153 86 1189 128 299 218 202 421 239 132
RTOR Reduction (vph) 0 0 75 0 0 62 0 0 154 0 22 0
Lane Group Flow (vph) 99 737 78 86 1189 66 299 218 48 421 349 0
Turn Type Prot pm+ov Prot pm+ov Prot Perm Prot
Protected Phases 7 4 5 3 8 1 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 6.0 28.0 46.0 9.8 31.8 47.1 18.0 21.6 21.6 15.3 18.9
Effective Green, g (s) 6.0 28.0 46.0 9.8 31.8 47.1 18.0 21.6 21.6 15.3 18.9
Actuated g/C Ratio 0.07 0.31 0.51 0.11 0.35 0.52 0.20 0.24 0.24 0.17 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 105 1093 719 171 1241 798 314 444 337 518 367
v/s Ratio Prot c0.06 0.21 0.02 0.05 c0.34 0.01 c0.19 c0.12 0.14 c0.20
v/s Ratio Perm 0.03 0.03 0.03
v/c Ratio 0.94 0.67 0.11 0.50 0.96 0.08 0.95 0.49 0.14 0.81 0.95
Uniform Delay, d1 42.2 27.4 11.7 38.2 28.8 11.0 35.9 29.8 27.2 36.3 35.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 69.2 1.7 0.1 2.3 16.3 0.0 38.0 0.9 0.2 9.4 34.2
Delay (s) 111.4 29.0 11.7 40.5 45.1 11.0 73.9 30.7 27.4 45.8 69.6
Level of Service F C B D D B E C C D E
Approach Delay (s) 34.6 41.7 47.7 56.9
Approach LOS C D D E

Intersection Summary
HCM Average Control Delay 44.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 90.7 Sum of lost time (s) 20.0
Intersection Capacity Utilization 87.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBL SBT SBR
Lane Configurations
Volume (vph) 950 350 400 800 138 1 570
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Detector Phases 4 4 3 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 37.0 37.0 22.0 59.0 31.0 31.0 31.0
Total Split (%) 41.1% 41.1% 24.4% 65.6% 34.4% 34.4% 34.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min C-Min
Act Effct Green (s) 31.9 31.9 16.2 52.1 29.9 29.9 29.9
Actuated g/C Ratio 0.35 0.35 0.18 0.58 0.33 0.33 0.33
v/c Ratio 0.80 0.50 0.76 0.41 0.29 0.50 0.53
Control Delay 31.3 4.7 47.6 11.9 26.6 14.4 15.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.3 4.7 47.6 11.9 26.6 14.4 15.0
LOS C A D B C B B
Approach Delay 24.1 23.8 17.0
Approach LOS C C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 40 (44%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 22.4 Intersection LOS: C
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps

AM Existing + Cumulative + Project With Mitigation
6: Pala Rd (SR-76) & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 500 0 0 0 0 900
Storage Lanes 0 1 2 0 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 3539 1417 3072 3539 0 0 0 0 1504 1441 1346
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 3539 1417 3072 3539 0 0 0 0 1504 1441 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 368 179 179
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 654 1271 961 1209
Travel Time (s) 14.9 28.9 21.8 27.5
Volume (vph) 0 950 350 400 800 0 0 0 0 138 1 570
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1000 368 421 842 0 0 0 0 145 1 600
Lane Group Flow (vph) 0 1000 368 421 842 0 0 0 0 145 301 300
v/c Ratio 0.80 0.50 0.76 0.41 0.29 0.50 0.53
Control Delay 31.3 4.7 47.6 11.9 26.6 14.4 15.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.3 4.7 47.6 11.9 26.6 14.4 15.0
Queue Length 50th (ft) 255 0 123 196 66 58 54
Queue Length 95th (ft) 336 56 m153 m303 121 147 144
Internal Link Dist (ft) 574 1191 881 1129
Turn Bay Length (ft) 500 900
Base Capacity (vph) 1348 768 624 2218 523 618 585
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.48 0.67 0.38 0.28 0.49 0.51

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.
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AM Existing + Cumulative + Project With Mitigation
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.85 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 1417 3072 3539 1504 1442 1346
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 1417 3072 3539 1504 1442 1346
Volume (vph) 0 950 350 400 800 0 0 0 0 138 1 570
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1000 368 421 842 0 0 0 0 145 1 600
RTOR Reduction (vph) 0 0 238 0 0 0 0 0 0 0 120 120
Lane Group Flow (vph) 0 1000 130 421 842 0 0 0 0 145 181 180
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Actuated Green, G (s) 31.9 31.9 16.2 52.1 29.9 29.9 29.9
Effective Green, g (s) 31.9 31.9 16.2 52.1 29.9 29.9 29.9
Actuated g/C Ratio 0.35 0.35 0.18 0.58 0.33 0.33 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1254 502 553 2049 500 479 447
v/s Ratio Prot c0.28 c0.14 0.24
v/s Ratio Perm 0.09 0.10 0.13 c0.13
v/c Ratio 0.80 0.26 0.76 0.41 0.29 0.38 0.40
Uniform Delay, d1 26.1 20.7 35.1 10.5 22.2 23.0 23.2
Progression Factor 1.00 1.00 1.18 1.13 1.00 1.00 1.00
Incremental Delay, d2 3.6 0.3 4.1 0.1 1.5 2.3 2.7
Delay (s) 29.8 20.9 45.4 11.9 23.7 25.2 25.9
Level of Service C C D B C C C
Approach Delay (s) 27.4 23.1 0.0 25.2
Approach LOS C C A C

Intersection Summary
HCM Average Control Delay 25.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT WBR NBL NBT NBR
Lane Configurations
Volume (vph) 500 600 950 139 277 0 340
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Detector Phases 7 4 8 8 2 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 27.0 65.0 38.0 38.0 25.0 25.0 25.0
Total Split (%) 30.0% 72.2% 42.2% 42.2% 27.8% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min C-Min
Act Effct Green (s) 20.1 54.8 30.7 30.7 27.2 27.2 27.2
Actuated g/C Ratio 0.22 0.61 0.34 0.34 0.30 0.30 0.30
v/c Ratio 0.77 0.29 0.83 0.28 0.38 0.43 0.45
Control Delay 50.2 12.8 33.6 14.0 30.7 25.6 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.2 12.8 33.6 14.0 30.7 25.6 6.6
LOS D B C B C C A
Approach Delay 29.8 31.1 19.3
Approach LOS C C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 28.0 Intersection LOS: C
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps

Meadowood (TM 5354) Traffic Study Appendix Page 700 of 771



AM Existing + Cumulative + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 450 0 0 50 0 800 0 0
Storage Lanes 2 0 0 1 1 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.95 0.91 0.95 1.00 1.00 1.00
Frt 0.850 0.933 0.850
Flt Protected 0.950 0.950 0.973
Satd. Flow (prot) 3072 3539 0 0 3539 1417 1504 1539 1346 0 0 0
Flt Permitted 0.950 0.950 0.973
Satd. Flow (perm) 3072 3539 0 0 3539 1417 1504 1539 1346 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 54 42 263
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1271 2232 991 1241
Travel Time (s) 28.9 50.7 22.5 28.2
Volume (vph) 500 600 0 0 950 139 277 0 340 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 526 632 0 0 1000 146 292 0 358 0 0 0
Lane Group Flow (vph) 526 632 0 0 1000 146 175 212 263 0 0 0
v/c Ratio 0.77 0.29 0.83 0.28 0.38 0.43 0.45
Control Delay 50.2 12.8 33.6 14.0 30.7 25.6 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.2 12.8 33.6 14.0 30.7 25.6 6.6
Queue Length 50th (ft) 166 175 267 36 84 85 0
Queue Length 95th (ft) m201 m153 330 78 160 171 65
Internal Link Dist (ft) 1191 2152 911 1161
Turn Bay Length (ft) 450 50 800
Base Capacity (vph) 785 2415 1353 575 462 501 595
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.26 0.74 0.25 0.38 0.42 0.44

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.

AM Existing + Cumulative + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.93 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.97 1.00
Satd. Flow (prot) 3072 3539 3539 1417 1504 1539 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.97 1.00
Satd. Flow (perm) 3072 3539 3539 1417 1504 1539 1346
Volume (vph) 500 600 0 0 950 139 277 0 340 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 526 632 0 0 1000 146 292 0 358 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 36 0 29 184 0 0 0
Lane Group Flow (vph) 526 632 0 0 1000 110 175 183 79 0 0 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 20.1 54.8 30.7 30.7 27.2 27.2 27.2
Effective Green, g (s) 20.1 54.8 30.7 30.7 27.2 27.2 27.2
Actuated g/C Ratio 0.22 0.61 0.34 0.34 0.30 0.30 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 686 2155 1207 483 455 465 407
v/s Ratio Prot c0.17 0.18 c0.28
v/s Ratio Perm 0.08 0.12 0.12 0.06
v/c Ratio 0.77 0.29 0.83 0.23 0.38 0.39 0.20
Uniform Delay, d1 32.8 8.4 27.2 21.2 24.8 24.9 23.3
Progression Factor 1.37 1.57 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 0.1 4.8 0.2 2.5 2.5 1.1
Delay (s) 48.5 13.2 32.1 21.4 27.2 27.3 24.4
Level of Service D B C C C C C
Approach Delay (s) 29.2 30.7 26.1 0.0
Approach LOS C C C A

Intersection Summary
HCM Average Control Delay 29.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
8: Pala Rd (SR-76) & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 140 670 154 195 920 110 256 26 187
Turn Type Prot Perm Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4
Detector Phases 7 4 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 19.0 34.0 34.0 24.0 39.0 10.0 22.0 10.0 22.0
Total Split (%) 21.1% 37.8% 37.8% 26.7% 43.3% 11.1% 24.4% 11.1% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None Min None Min
Act Effct Green (s) 11.2 24.1 24.1 13.7 26.3 6.6 15.8 6.6 11.8
Actuated g/C Ratio 0.16 0.36 0.36 0.20 0.39 0.10 0.24 0.09 0.18
v/c Ratio 0.57 0.55 0.26 0.65 0.76 0.39 0.49 0.19 0.41
Control Delay 40.9 21.7 5.1 39.4 23.5 40.7 19.6 41.7 26.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.9 21.7 5.1 39.4 23.5 40.7 19.6 41.7 26.4
LOS D C A D C D B D C
Approach Delay 21.8 26.1 23.9 27.8
Approach LOS C C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 66.9
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 24.5 Intersection LOS: C
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     8: Pala Rd (SR-76) & Pankey Rd

AM Existing + Cumulative + Project With Mitigation
8: Pala Rd (SR-76) & Pankey Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 0.97 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.988 0.940 0.964
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 1583 3497 0 3072 3327 0 1583 3412 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 1583 3497 0 3072 3327 0 1583 3412 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 162 11 153 43
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2232 2833 991 1488
Travel Time (s) 50.7 64.4 22.5 33.8
Volume (vph) 140 670 154 195 920 77 110 256 168 26 187 60
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 147 705 162 205 968 81 116 269 177 27 197 63
Lane Group Flow (vph) 147 705 162 205 1049 0 116 446 0 27 260 0
v/c Ratio 0.57 0.55 0.26 0.65 0.76 0.39 0.49 0.19 0.41
Control Delay 40.9 21.7 5.1 39.4 23.5 40.7 19.6 41.7 26.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.9 21.7 5.1 39.4 23.5 40.7 19.6 41.7 26.4
Queue Length 50th (ft) 61 130 0 84 204 25 54 11 47
Queue Length 95th (ft) 140 232 42 178 344 #61 127 41 92
Internal Link Dist (ft) 2152 2753 911 1408
Turn Bay Length (ft)
Base Capacity (vph) 352 1552 713 446 1702 304 1086 149 970
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.42 0.45 0.23 0.46 0.62 0.38 0.41 0.18 0.27

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative + Project With Mitigation
8: Pala Rd (SR-76) & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.94 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 1583 3498 3072 3329 1583 3411
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 1583 3498 3072 3329 1583 3411
Volume (vph) 140 670 154 195 920 77 110 256 168 26 187 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 147 705 162 205 968 81 116 269 177 27 197 63
RTOR Reduction (vph) 0 0 105 0 7 0 0 118 0 0 35 0
Lane Group Flow (vph) 147 705 57 205 1042 0 116 328 0 27 225 0
Turn Type Prot Perm Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 8.7 24.1 24.1 10.9 26.3 4.2 15.8 1.8 13.4
Effective Green, g (s) 8.7 24.1 24.1 10.9 26.3 4.2 15.8 1.8 13.4
Actuated g/C Ratio 0.13 0.35 0.35 0.16 0.38 0.06 0.23 0.03 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 201 1243 498 252 1341 188 767 42 666
v/s Ratio Prot 0.09 0.20 c0.13 c0.30 c0.04 c0.10 0.02 0.07
v/s Ratio Perm 0.04
v/c Ratio 0.73 0.57 0.11 0.81 0.78 0.62 0.43 0.64 0.34
Uniform Delay, d1 28.8 18.0 15.0 27.9 18.6 31.4 22.5 33.1 23.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.8 0.6 0.1 17.9 2.9 5.9 0.4 29.0 0.3
Delay (s) 41.7 18.6 15.1 45.7 21.5 37.3 22.9 62.1 24.1
Level of Service D B B D C D C E C
Approach Delay (s) 21.4 25.4 25.9 27.7
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 24.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 68.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project With Mitigation
10: Pala Rd (SR-76) & Rice Canyon Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL
Lane Configurations
Volume (vph) 32 1071 552 33 80
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 8
Detector Phases 7 4 8 8 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 10.0 68.0 58.0 58.0 22.0
Total Split (%) 11.1% 75.6% 64.4% 64.4% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min
Act Effct Green (s) 6.3 42.9 40.0 40.0 11.8
Actuated g/C Ratio 0.09 0.67 0.62 0.62 0.18
v/c Ratio 0.24 0.90 0.50 0.04 0.67
Control Delay 42.1 20.5 9.4 2.8 28.9
Queue Delay 0.0 0.5 0.4 0.0 0.1
Total Delay 42.1 21.0 9.9 2.8 29.0
LOS D C A A C
Approach Delay 21.7 9.5 29.0
Approach LOS C A C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 64.1
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 18.8 Intersection LOS: B
Intersection Capacity Utilization 77.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     10: Pala Rd (SR-76) & Rice Canyon Rd

Meadowood (TM 5354) Traffic Study Appendix Page 703 of 771



AM Existing + Cumulative + Project With Mitigation
10: Pala Rd (SR-76) & Rice Canyon Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.914
Flt Protected 0.950 0.982
Satd. Flow (prot) 1583 1863 1863 1417 1496 0
Flt Permitted 0.950 0.982
Satd. Flow (perm) 1583 1863 1863 1417 1496 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 35 88
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 5160 470 1120
Travel Time (s) 117.3 10.7 25.5
Volume (vph) 32 1071 552 33 80 140
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 34 1127 581 35 84 147
Lane Group Flow (vph) 34 1127 581 35 231 0
v/c Ratio 0.24 0.90 0.50 0.04 0.67
Control Delay 42.1 20.5 9.4 2.8 28.9
Queue Delay 0.0 0.5 0.4 0.0 0.1
Total Delay 42.1 21.0 9.9 2.8 29.0
Queue Length 50th (ft) 13 275 81 0 52
Queue Length 95th (ft) 49 #649 261 11 152
Internal Link Dist (ft) 5080 390 1040
Turn Bay Length (ft)
Base Capacity (vph) 148 1424 1309 1006 479
Starvation Cap Reductn 0 0 312 0 0
Spillback Cap Reductn 0 73 0 0 14
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.23 0.83 0.58 0.03 0.50

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project With Mitigation
10: Pala Rd (SR-76) & Rice Canyon Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.91
Flt Protected 0.95 1.00 1.00 1.00 0.98
Satd. Flow (prot) 1583 1863 1863 1417 1496
Flt Permitted 0.95 1.00 1.00 1.00 0.98
Satd. Flow (perm) 1583 1863 1863 1417 1496
Volume (vph) 32 1071 552 33 80 140
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 34 1127 581 35 84 147
RTOR Reduction (vph) 0 0 0 14 72 0
Lane Group Flow (vph) 34 1127 581 21 159 0
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 8
Actuated Green, G (s) 1.7 45.7 40.0 40.0 11.8
Effective Green, g (s) 1.7 45.7 40.0 40.0 11.8
Actuated g/C Ratio 0.03 0.70 0.61 0.61 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 41 1300 1138 865 270
v/s Ratio Prot 0.02 c0.61 0.31 c0.11
v/s Ratio Perm 0.02
v/c Ratio 0.83 0.87 0.51 0.02 0.59
Uniform Delay, d1 31.8 7.6 7.2 5.0 24.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 76.2 6.3 0.4 0.0 3.3
Delay (s) 108.0 13.9 7.6 5.1 27.9
Level of Service F B A A C
Approach Delay (s) 16.7 7.5 27.9
Approach LOS B A C

Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 65.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 77.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
11: Pala Rd (SR-76) & Couser Canyon Rd Timings

LOS Engineering

Lane Group EBT EBR WBL WBT NBL
Lane Configurations
Volume (vph) 1010 37 6 520 65
Turn Type Perm Prot
Protected Phases 4 3 8 2
Permitted Phases 4
Detector Phases 4 4 3 8 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0
Total Split (s) 62.0 62.0 8.0 70.0 20.0
Total Split (%) 68.9% 68.9% 8.9% 77.8% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min
Act Effct Green (s) 37.3 37.3 4.4 38.4 9.0
Actuated g/C Ratio 0.66 0.66 0.07 0.68 0.16
v/c Ratio 0.86 0.04 0.05 0.43 0.38
Control Delay 17.2 1.8 38.2 4.9 26.5
Queue Delay 0.8 0.0 0.0 0.0 0.0
Total Delay 18.0 1.8 38.2 4.9 26.5
LOS B A D A C
Approach Delay 17.5 5.3 26.5
Approach LOS B A C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 56.5
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 14.1 Intersection LOS: B
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     11: Pala Rd (SR-76) & Couser Canyon Rd

AM Existing + Cumulative + Project With Mitigation
11: Pala Rd (SR-76) & Couser Canyon Rd Queues

LOS Engineering

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1700 1700 1900 1700 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 9 15 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.957
Flt Protected 0.950 0.967
Satd. Flow (prot) 1863 1417 1583 1863 1542 0
Flt Permitted 0.950 0.967
Satd. Flow (perm) 1863 1417 1583 1863 1542 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 39 23
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 470 11023 1081
Travel Time (s) 10.7 250.5 24.6
Volume (vph) 1010 37 6 520 65 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1063 39 6 547 68 32
Lane Group Flow (vph) 1063 39 6 547 100 0
v/c Ratio 0.86 0.04 0.05 0.43 0.38
Control Delay 17.2 1.8 38.2 4.9 26.5
Queue Delay 0.8 0.0 0.0 0.0 0.0
Total Delay 18.0 1.8 38.2 4.9 26.5
Queue Length 50th (ft) 172 0 2 54 22
Queue Length 95th (ft) #767 10 16 132 86
Internal Link Dist (ft) 390 10943 1001
Turn Bay Length (ft)
Base Capacity (vph) 1420 1090 110 1485 435
Starvation Cap Reductn 135 0 0 0 0
Spillback Cap Reductn 0 0 0 3 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.83 0.04 0.05 0.37 0.23

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative + Project With Mitigation
11: Pala Rd (SR-76) & Couser Canyon Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1700 1700 1900 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.96
Flt Protected 1.00 1.00 0.95 1.00 0.97
Satd. Flow (prot) 1863 1417 1583 1863 1542
Flt Permitted 1.00 1.00 0.95 1.00 0.97
Satd. Flow (perm) 1863 1417 1583 1863 1542
Volume (vph) 1010 37 6 520 65 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1063 39 6 547 68 32
RTOR Reduction (vph) 0 14 0 0 19 0
Lane Group Flow (vph) 1063 25 6 547 81 0
Turn Type Perm Prot
Protected Phases 4 3 8 2
Permitted Phases 4
Actuated Green, G (s) 37.3 37.3 0.5 41.8 9.0
Effective Green, g (s) 37.3 37.3 0.5 41.8 9.0
Actuated g/C Ratio 0.63 0.63 0.01 0.71 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1182 899 13 1324 236
v/s Ratio Prot c0.57 0.00 c0.29 c0.05
v/s Ratio Perm 0.02
v/c Ratio 0.90 0.03 0.46 0.41 0.34
Uniform Delay, d1 9.2 4.0 29.0 3.5 22.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.3 0.0 23.8 0.2 0.9
Delay (s) 18.5 4.0 52.8 3.7 23.1
Level of Service B A D A C
Approach Delay (s) 17.9 4.2 23.1
Approach LOS B A C

Intersection Summary
HCM Average Control Delay 13.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 58.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project With Mitigation
12: Pala Mesa Dr & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 250 124 114 65 52 368 139 717
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 26.0 32.0 16.0 22.0 10.0 24.0 18.0 32.0
Total Split (%) 28.9% 35.6% 17.8% 24.4% 11.1% 26.7% 20.0% 35.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 15.7 18.6 10.0 13.4 6.8 16.3 11.0 22.7
Actuated g/C Ratio 0.23 0.28 0.15 0.20 0.10 0.24 0.16 0.34
v/c Ratio 0.73 0.79 0.52 0.37 0.36 0.60 0.57 0.65
Control Delay 40.8 28.8 42.3 22.6 45.7 27.8 42.3 24.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.8 28.8 42.3 22.6 45.7 27.8 42.3 24.7
LOS D C D C D C D C
Approach Delay 33.3 31.6 29.5 27.5
Approach LOS C C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 66.8
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 30.0 Intersection LOS: C
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     12: Pala Mesa Dr & Old Hwy 395
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AM Existing + Cumulative + Project With Mitigation
12: Pala Mesa Dr & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 0 0 150 0 200 0
Storage Lanes 1 0 1 0 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.894 0.921 0.963 0.995
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1665 0 1583 1716 0 1583 3408 0 1583 3522 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1665 0 1583 1716 0 1583 3408 0 1583 3522 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 140 56 45 4
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 3628 1500 4464 5461
Travel Time (s) 82.5 34.1 101.5 124.1
Volume (vph) 250 124 300 114 65 72 52 368 121 139 717 24
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 263 131 316 120 68 76 55 387 127 146 755 25
Lane Group Flow (vph) 263 447 0 120 144 0 55 514 0 146 780 0
v/c Ratio 0.73 0.79 0.52 0.37 0.36 0.60 0.57 0.65
Control Delay 40.8 28.8 42.3 22.6 45.7 27.8 42.3 24.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.8 28.8 42.3 22.6 45.7 27.8 42.3 24.7
Queue Length 50th (ft) 114 136 53 36 25 106 64 172
Queue Length 95th (ft) #224 270 122 96 #79 182 141 270
Internal Link Dist (ft) 3548 1420 4384 5381
Turn Bay Length (ft) 150 200
Base Capacity (vph) 491 745 296 530 155 1112 338 1475
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.54 0.60 0.41 0.27 0.35 0.46 0.43 0.53

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project With Mitigation
12: Pala Mesa Dr & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.89 1.00 0.92 1.00 0.96 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1665 1583 1715 1583 3408 1583 3522
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1665 1583 1715 1583 3408 1583 3522
Volume (vph) 250 124 300 114 65 72 52 368 121 139 717 24
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 263 131 316 120 68 76 55 387 127 146 755 25
RTOR Reduction (vph) 0 101 0 0 45 0 0 34 0 0 3 0
Lane Group Flow (vph) 263 346 0 120 99 0 55 480 0 146 777 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 12.6 18.7 7.4 13.5 2.9 17.2 8.4 22.7
Effective Green, g (s) 12.6 18.7 7.4 13.5 2.9 17.2 8.4 22.7
Actuated g/C Ratio 0.19 0.28 0.11 0.20 0.04 0.25 0.12 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 295 460 173 342 68 866 196 1181
v/s Ratio Prot c0.17 c0.21 0.08 0.06 0.03 0.14 c0.09 c0.22
v/s Ratio Perm
v/c Ratio 0.89 0.75 0.69 0.29 0.81 0.55 0.74 0.66
Uniform Delay, d1 26.9 22.4 29.1 23.0 32.1 21.9 28.6 19.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 26.7 6.8 11.4 0.5 48.6 0.8 14.2 1.3
Delay (s) 53.6 29.2 40.5 23.5 80.8 22.7 42.8 20.5
Level of Service D C D C F C D C
Approach Delay (s) 38.2 31.2 28.3 24.0
Approach LOS D C C C

Intersection Summary
HCM Average Control Delay 29.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 67.7 Sum of lost time (s) 8.0
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
14: Stewart Canyon Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 21 14 23 3 8 404 307 1003
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 10.0 22.0 11.0 23.0 9.0 23.0 34.0 48.0
Total Split (%) 11.1% 24.4% 12.2% 25.6% 10.0% 25.6% 37.8% 53.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 6.5 7.8 6.8 8.1 5.8 19.4 15.6 34.3
Actuated g/C Ratio 0.12 0.15 0.12 0.16 0.10 0.39 0.30 0.68
v/c Ratio 0.12 0.19 0.12 0.59 0.05 0.32 0.69 0.45
Control Delay 33.3 15.9 32.5 10.1 35.2 20.3 25.9 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.3 15.9 32.5 10.1 35.2 20.3 25.9 8.0
LOS C B C B D C C A
Approach Delay 21.1 11.8 20.5 12.1
Approach LOS C B C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 50.3
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 14.0 Intersection LOS: B
Intersection Capacity Utilization 61.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     14: Stewart Canyon Rd & Old Hwy 395

AM Existing + Cumulative + Project With Mitigation
14: Stewart Canyon Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 200 0 100 0 100 0
Storage Lanes 1 0 1 0 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.893 0.852 0.994 0.996
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1663 0 1583 1587 0 1583 3518 0 1583 3525 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1663 0 1583 1587 0 1583 3518 0 1583 3525 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 37 289 4 4
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1302 7424 5461 3410
Travel Time (s) 29.6 168.7 124.1 77.5
Volume (vph) 21 14 35 23 3 275 8 404 16 307 1003 29
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 15 37 24 3 289 8 425 17 323 1056 31
Lane Group Flow (vph) 22 52 0 24 292 0 8 442 0 323 1087 0
v/c Ratio 0.12 0.19 0.12 0.59 0.05 0.32 0.69 0.45
Control Delay 33.3 15.9 32.5 10.1 35.2 20.3 25.9 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.3 15.9 32.5 10.1 35.2 20.3 25.9 8.0
Queue Length 50th (ft) 5 3 5 1 2 45 63 44
Queue Length 95th (ft) 35 38 36 69 18 158 226 266
Internal Link Dist (ft) 1222 7344 5381 3330
Turn Bay Length (ft) 200 100 100
Base Capacity (vph) 191 544 218 710 159 1602 743 2582
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.10 0.11 0.41 0.05 0.28 0.43 0.42

Intersection Summary
Area Type: Other
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AM Existing + Cumulative + Project With Mitigation
14: Stewart Canyon Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.89 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1664 1583 1586 1583 3519 1583 3524
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1664 1583 1586 1583 3519 1583 3524
Volume (vph) 21 14 35 23 3 275 8 404 16 307 1003 29
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 15 37 24 3 289 8 425 17 323 1056 31
RTOR Reduction (vph) 0 33 0 0 258 0 0 3 0 0 2 0
Lane Group Flow (vph) 22 19 0 24 34 0 8 439 0 323 1085 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.6 5.7 1.9 6.0 0.6 20.1 12.8 32.3
Effective Green, g (s) 1.6 5.7 1.9 6.0 0.6 20.1 12.8 32.3
Actuated g/C Ratio 0.03 0.10 0.03 0.11 0.01 0.36 0.23 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 45 168 53 168 17 1252 359 2015
v/s Ratio Prot 0.01 0.01 c0.02 c0.02 0.01 0.12 c0.20 c0.31
v/s Ratio Perm
v/c Ratio 0.49 0.11 0.45 0.20 0.47 0.35 0.90 0.54
Uniform Delay, d1 27.0 23.1 26.8 23.1 27.8 13.4 21.2 7.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.1 0.3 6.0 0.6 19.2 0.2 24.1 0.3
Delay (s) 35.2 23.4 32.8 23.6 47.0 13.6 45.4 7.8
Level of Service D C C C D B D A
Approach Delay (s) 26.9 24.3 14.2 16.4
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 56.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project With Mitigation
15: Reche Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 270 280 475 281 255 459
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 33.0 33.0 53.0 87.0 34.0 34.0
Total Split (%) 27.5% 27.5% 44.2% 72.5% 28.3% 28.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None Min Min Min
Act Effct Green (s) 17.9 17.9 26.9 44.6 13.0 13.0
Actuated g/C Ratio 0.25 0.25 0.37 0.62 0.18 0.18
v/c Ratio 0.72 0.51 0.85 0.13 0.42 0.74
Control Delay 40.3 7.6 36.5 6.0 32.0 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.3 7.6 36.5 6.0 32.0 11.4
LOS D A D A C B
Approach Delay 23.6 25.1 18.7
Approach LOS C C B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 72
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 22.5 Intersection LOS: C
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     15: Reche Rd & Old Hwy 395
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AM Existing + Cumulative + Project With Mitigation
15: Reche Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Storage Length (ft) 0 0 150 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1583 3539 3539 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1583 3539 3539 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 295 483
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2635 3410 4960
Travel Time (s) 59.9 77.5 112.7
Volume (vph) 270 280 475 281 255 459
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 295 500 296 268 483
Lane Group Flow (vph) 284 295 500 296 268 483
v/c Ratio 0.72 0.51 0.85 0.13 0.42 0.74
Control Delay 40.3 7.6 36.5 6.0 32.0 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.3 7.6 36.5 6.0 32.0 11.4
Queue Length 50th (ft) 104 0 176 23 52 0
Queue Length 95th (ft) #301 72 456 52 128 101
Internal Link Dist (ft) 2555 3330 4880
Turn Bay Length (ft) 150
Base Capacity (vph) 590 714 857 2702 1278 820
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.41 0.58 0.11 0.21 0.59

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project With Mitigation
15: Reche Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1583 1417 1583 3539 3539 1417
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1583 1417 1583 3539 3539 1417
Volume (vph) 270 280 475 281 255 459
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 295 500 296 268 483
RTOR Reduction (vph) 0 220 0 0 0 389
Lane Group Flow (vph) 284 75 500 296 268 94
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 17.9 17.9 26.9 44.6 13.7 13.7
Effective Green, g (s) 17.9 17.9 26.9 44.6 13.7 13.7
Actuated g/C Ratio 0.25 0.25 0.38 0.63 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 402 360 604 2239 688 275
v/s Ratio Prot c0.18 c0.32 0.08 c0.08
v/s Ratio Perm 0.05 0.07
v/c Ratio 0.71 0.21 0.83 0.13 0.39 0.34
Uniform Delay, d1 23.9 20.7 19.7 5.2 24.8 24.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.6 0.3 9.1 0.0 0.4 0.7
Delay (s) 29.5 21.0 28.8 5.2 25.1 25.3
Level of Service C C C A C C
Approach Delay (s) 25.2 20.1 25.2
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 23.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 70.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
19: Mission Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT ø1 ø4
Lane Configurations
Volume (vph) 220 1000 81 250 843 60
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2 1 4
Permitted Phases Free 3
Detector Phases 1 4 3 1 4 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 20.0
Total Split (s) 41.0 0.0 20.0 41.0 29.0 29.0 21.0 20.0
Total Split (%) 45.6% 0.0% 22.2% 45.6% 32.2% 32.2% 23% 22%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None Min Min None None
Act Effct Green (s) 37.0 86.8 12.7 53.8 25.0 25.0
Actuated g/C Ratio 0.43 1.00 0.15 0.62 0.29 0.29
v/c Ratio 0.34 0.74 0.31 0.30 1.00 0.12
Control Delay 21.0 3.1 35.9 8.7 63.5 24.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.0 3.1 35.9 8.7 63.5 24.7
LOS C A D A E C
Approach Delay 6.3 15.3 60.9
Approach LOS A B E

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 86.8
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 27.6 Intersection LOS: C
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     19: Mission Rd & Old Hwy 395

AM Existing + Cumulative + Project With Mitigation
19: Mission Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Storage Length (ft) 0 130 210 100
Storage Lanes 1 1 1 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1863 1417 3072 1863
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1863 1417 3072 1863
Right Turn on Red No No
Satd. Flow (RTOR)
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 434 4960 1035
Travel Time (s) 9.9 112.7 23.5
Volume (vph) 220 1000 81 250 843 60
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 1053 85 263 887 63
Lane Group Flow (vph) 232 1053 85 263 887 63
v/c Ratio 0.34 0.74 0.31 0.30 1.00 0.12
Control Delay 21.0 3.1 35.9 8.7 63.5 24.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.0 3.1 35.9 8.7 63.5 24.7
Queue Length 50th (ft) 89 64 42 61 ~261 26
Queue Length 95th (ft) m102 m39 84 101 #400 58
Internal Link Dist (ft) 354 4880 955
Turn Bay Length (ft) 130 210 100
Base Capacity (vph) 676 1417 344 877 886 538
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.74 0.25 0.30 1.00 0.12

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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AM Existing + Cumulative + Project With Mitigation
19: Mission Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1417 1863 1417 3072 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1417 1863 1417 3072 1863
Volume (vph) 220 1000 81 250 843 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 1053 85 263 887 63
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 232 1053 85 263 887 63
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2
Permitted Phases Free 3
Actuated Green, G (s) 37.0 86.7 12.7 49.7 25.0 25.0
Effective Green, g (s) 37.0 86.7 12.7 49.7 25.0 25.0
Actuated g/C Ratio 0.43 1.00 0.15 0.57 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 676 1417 273 878 886 537
v/s Ratio Prot 0.15 0.05 0.13 c0.29 0.03
v/s Ratio Perm c0.74 0.06
v/c Ratio 0.34 0.74 0.31 0.30 1.00 0.12
Uniform Delay, d1 16.7 0.0 33.1 9.5 30.9 22.7
Progression Factor 1.15 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.4 0.7 0.2 30.5 0.1
Delay (s) 19.2 1.4 33.7 9.7 61.4 22.8
Level of Service B A C A E C
Approach Delay (s) 4.6 15.6 58.8
Approach LOS A B E

Intersection Summary
HCM Average Control Delay 26.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 86.7 Sum of lost time (s) 4.0
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project With Mitigation
20: Mission Rd & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR ø3
Lane Configurations
Volume (vph) 800 270 117 370 8 865
Turn Type Perm Prot custom
Protected Phases 2 3 1 2 4 1 4 3
Permitted Phases 2 3 4
Detector Phases 2 3 2 3 1 2 4 1 4
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 49.0 49.0 21.0 29.0 20.0 41.0 20.0
Total Split (%) 54.4% 54.4% 23.3% 32.2% 22.2% 45.6% 22%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min None None
Act Effct Green (s) 41.7 41.7 17.0 25.0 16.0 37.0
Actuated g/C Ratio 0.48 0.48 0.20 0.29 0.18 0.43
v/c Ratio 0.49 0.34 0.40 0.72 0.05 1.00
Control Delay 5.6 0.6 35.8 37.7 31.1 43.0
Queue Delay 0.3 0.0 0.0 0.0 0.0 0.0
Total Delay 5.9 0.6 35.8 37.7 31.1 43.0
LOS A A D D C D
Approach Delay 4.6 37.2 42.8
Approach LOS A D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 86.8
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 24.9 Intersection LOS: C
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     20: Mission Rd & I-15 SB Ramps
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AM Existing + Cumulative + Project With Mitigation
20: Mission Rd & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 285 0 0 0 0 200
Storage Lanes 0 1 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.974
Satd. Flow (prot) 0 3539 1417 1583 1863 0 0 0 0 0 1814 1417
Flt Permitted 0.950 0.974
Satd. Flow (perm) 0 3539 1417 1583 1863 0 0 0 0 0 1814 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 284 532
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 434 744 972 897
Travel Time (s) 9.9 16.9 22.1 20.4
Volume (vph) 0 800 270 117 370 0 0 0 0 9 8 865
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 842 284 123 389 0 0 0 0 9 8 911
Lane Group Flow (vph) 0 842 284 123 389 0 0 0 0 0 17 911
v/c Ratio 0.49 0.34 0.40 0.72 0.05 1.00
Control Delay 5.6 0.6 35.8 37.7 31.1 43.0
Queue Delay 0.3 0.0 0.0 0.0 0.0 0.0
Total Delay 5.9 0.6 35.8 37.7 31.1 43.0
Queue Length 50th (ft) 40 0 60 195 8 ~284
Queue Length 95th (ft) m44 m0 115 #330 26 #593
Internal Link Dist (ft) 354 664 892 817
Turn Bay Length (ft) 285 200
Base Capacity (vph) 1837 872 310 538 335 910
Starvation Cap Reductn 413 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.33 0.40 0.72 0.05 1.00

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

AM Existing + Cumulative + Project With Mitigation
20: Mission Rd & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 3539 1417 1583 1863 1815 1417
Flt Permitted 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (perm) 3539 1417 1583 1863 1815 1417
Volume (vph) 0 800 270 117 370 0 0 0 0 9 8 865
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 842 284 123 389 0 0 0 0 9 8 911
RTOR Reduction (vph) 0 0 147 0 0 0 0 0 0 0 0 305
Lane Group Flow (vph) 0 842 137 123 389 0 0 0 0 0 17 606
Turn Type Perm Prot Split custom
Protected Phases 2 3 1 2 4 4 1 4
Permitted Phases 2 3 4
Actuated Green, G (s) 41.7 41.7 17.0 25.0 16.0 37.0
Effective Green, g (s) 41.7 41.7 17.0 25.0 16.0 37.0
Actuated g/C Ratio 0.48 0.48 0.20 0.29 0.18 0.43
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1702 682 310 537 335 605
v/s Ratio Prot c0.24 0.08 c0.21 0.01 c0.43
v/s Ratio Perm 0.10
v/c Ratio 0.49 0.20 0.40 0.72 0.05 1.00
Uniform Delay, d1 15.3 12.9 30.4 27.8 29.1 24.9
Progression Factor 0.33 0.02 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.8 4.8 0.1 37.0
Delay (s) 5.2 0.3 31.2 32.6 29.2 61.9
Level of Service A A C C C E
Approach Delay (s) 4.0 32.2 0.0 61.3
Approach LOS A C A E

Intersection Summary
HCM Average Control Delay 30.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 86.7 Sum of lost time (s) 8.0
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
21: Mission Rd & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Configurations
Volume (vph) 600 178 300 4 80
Turn Type Prot Perm
Protected Phases 7 4 8 2
Permitted Phases 2
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 34.0 66.0 32.0 24.0 24.0
Total Split (%) 37.8% 73.3% 35.6% 26.7% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 17.6 37.5 15.5 12.2 12.2
Actuated g/C Ratio 0.30 0.64 0.26 0.21 0.21
v/c Ratio 0.69 0.16 0.67 0.58 0.23
Control Delay 23.7 4.7 28.6 31.2 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.7 4.7 28.6 31.2 8.6
LOS C A C C A
Approach Delay 19.4 28.6 24.8
Approach LOS B C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 58.7
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 22.6 Intersection LOS: C
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     21: Mission Rd & I-15 NB Ramps

AM Existing + Cumulative + Project With Mitigation
21: Mission Rd & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 0 0 0 0 200 0 0
Storage Lanes 2 0 0 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.995 0.850
Flt Protected 0.950 0.953
Satd. Flow (prot) 3072 1863 0 0 1853 0 0 1775 1417 0 0 0
Flt Permitted 0.950 0.953
Satd. Flow (perm) 3072 1863 0 0 1853 0 0 1775 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 84
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 744 1271 1082 1005
Travel Time (s) 16.9 28.9 24.6 22.8
Volume (vph) 600 178 0 0 300 12 200 4 80 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 187 0 0 316 13 211 4 84 0 0 0
Lane Group Flow (vph) 632 187 0 0 329 0 0 215 84 0 0 0
v/c Ratio 0.69 0.16 0.67 0.58 0.23
Control Delay 23.7 4.7 28.6 31.2 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.7 4.7 28.6 31.2 8.6
Queue Length 50th (ft) 93 20 97 65 0
Queue Length 95th (ft) 209 54 241 180 37
Internal Link Dist (ft) 664 1191 1002 925
Turn Bay Length (ft) 300 200
Base Capacity (vph) 1343 1405 758 562 506
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.47 0.13 0.43 0.38 0.17

Intersection Summary
Area Type: Other
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AM Existing + Cumulative + Project With Mitigation
21: Mission Rd & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 1863 1853 1776 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 1863 1853 1776 1417
Volume (vph) 600 178 0 0 300 12 200 4 80 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 187 0 0 316 13 211 4 84 0 0 0
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 66 0 0 0
Lane Group Flow (vph) 632 187 0 0 328 0 0 215 18 0 0 0
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 2 2
Actuated Green, G (s) 17.6 37.5 15.9 12.2 12.2
Effective Green, g (s) 17.6 37.5 15.9 12.2 12.2
Actuated g/C Ratio 0.31 0.65 0.28 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 937 1211 511 376 300
v/s Ratio Prot c0.21 0.10 c0.18
v/s Ratio Perm 0.12 0.01
v/c Ratio 0.67 0.15 0.64 0.57 0.06
Uniform Delay, d1 17.5 3.9 18.4 20.4 18.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.1 2.7 2.1 0.1
Delay (s) 19.5 4.0 21.1 22.5 18.3
Level of Service B A C C B
Approach Delay (s) 15.9 21.1 21.3 0.0
Approach LOS B C C A

Intersection Summary
HCM Average Control Delay 18.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 57.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project With Mitigation
31: Pala Rd (SR-76) & E Vista Way Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBT
Lane Configurations
Volume (vph) 74 950 350 300 1680 300 47 286 200
Turn Type Prot pm+ov Prot Split pm+ov
Protected Phases 7 4 2 3 8 2 2 3 6
Permitted Phases 4 2
Detector Phases 7 4 2 3 8 2 2 3 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 20.0 8.0 20.0
Total Split (s) 9.0 29.0 25.0 16.0 36.0 25.0 25.0 16.0 20.0
Total Split (%) 10.0% 32.2% 27.8% 17.8% 40.0% 27.8% 27.8% 17.8% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None Max None None Max Max None Max
Act Effct Green (s) 5.0 25.3 50.3 11.7 32.0 21.0 21.0 32.7 16.0
Actuated g/C Ratio 0.06 0.28 0.56 0.13 0.36 0.23 0.23 0.36 0.18
v/c Ratio 0.89 0.70 0.42 0.79 0.99 0.86 0.11 0.43 0.65
Control Delay 114.2 32.2 7.6 53.2 48.8 56.5 28.1 3.2 26.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 114.2 32.2 7.6 53.2 48.8 56.5 28.1 3.2 26.3
LOS F C A D D E C A C
Approach Delay 30.4 49.5 30.3 26.3
Approach LOS C D C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 38.5 Intersection LOS: D
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     31: Pala Rd (SR-76) & E Vista Way
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AM Existing + Cumulative + Project With Mitigation
31: Pala Rd (SR-76) & E Vista Way Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 150 450 0 0 200 0 0
Storage Lanes 1 1 2 0 1 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 0.91 1.00 1.00 1.00 0.95 0.95 0.95
Frt 0.850 0.998 0.850 0.919
Flt Protected 0.950 0.950 0.950 0.999
Satd. Flow (prot) 1583 5085 1417 3072 5075 0 1583 1863 1417 0 3249 0
Flt Permitted 0.950 0.950 0.950 0.999
Satd. Flow (perm) 1583 5085 1417 3072 5075 0 1583 1863 1417 0 3249 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 170 2 301 173
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 710 526 797 552
Travel Time (s) 16.1 12.0 18.1 12.5
Volume (vph) 74 950 350 300 1680 20 300 47 286 6 200 241
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 78 1000 368 316 1768 21 316 49 301 6 211 254
Lane Group Flow (vph) 78 1000 368 316 1789 0 316 49 301 0 471 0
v/c Ratio 0.89 0.70 0.42 0.79 0.99 0.86 0.11 0.43 0.65
Control Delay 114.2 32.2 7.6 53.2 48.8 56.5 28.1 3.2 26.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 114.2 32.2 7.6 53.2 48.8 56.5 28.1 3.2 26.3
Queue Length 50th (ft) 45 186 54 90 365 173 22 0 82
Queue Length 95th (ft) #130 234 115 #151 #484 #318 51 28 135
Internal Link Dist (ft) 630 446 717 472
Turn Bay Length (ft) 300 150 450 200
Base Capacity (vph) 88 1428 867 409 1806 369 435 709 720
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.89 0.70 0.42 0.77 0.99 0.86 0.11 0.42 0.65

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project With Mitigation
31: Pala Rd (SR-76) & E Vista Way HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1583 5085 1417 3072 5076 1583 1863 1417 3251
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1583 5085 1417 3072 5076 1583 1863 1417 3251
Volume (vph) 74 950 350 300 1680 20 300 47 286 6 200 241
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 78 1000 368 316 1768 21 316 49 301 6 211 254
RTOR Reduction (vph) 0 0 83 0 1 0 0 0 192 0 142 0
Lane Group Flow (vph) 78 1000 285 316 1788 0 316 49 109 0 329 0
Turn Type Prot pm+ov Prot Split pm+ov Split
Protected Phases 7 4 2 3 8 2 2 3 6 6
Permitted Phases 4 2
Actuated Green, G (s) 5.0 25.3 46.3 11.7 32.0 21.0 21.0 32.7 16.0
Effective Green, g (s) 5.0 25.3 46.3 11.7 32.0 21.0 21.0 32.7 16.0
Actuated g/C Ratio 0.06 0.28 0.51 0.13 0.36 0.23 0.23 0.36 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 88 1429 792 399 1805 369 435 515 578
v/s Ratio Prot 0.05 0.20 0.08 c0.10 c0.35 c0.20 0.03 0.03 c0.10
v/s Ratio Perm 0.12 0.05
v/c Ratio 0.89 0.70 0.36 0.79 0.99 0.86 0.11 0.21 0.57
Uniform Delay, d1 42.2 29.0 13.0 38.0 28.8 33.1 27.2 19.8 33.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 59.6 1.5 0.3 10.3 18.9 21.8 0.5 0.2 4.0
Delay (s) 101.8 30.5 13.3 48.3 47.7 54.8 27.7 20.0 37.9
Level of Service F C B D D D C B D
Approach Delay (s) 29.9 47.8 37.1 37.9
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 39.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

Meadowood (TM 5354) Traffic Study Appendix Page 716 of 771



AM Existing + Cumulative + Project With Mitigation
32: Pala Rd (SR-76) & North River Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 170 1150 1900 300 150 185
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 15.0 70.0 55.0 55.0 20.0 20.0
Total Split (%) 16.7% 77.8% 61.1% 61.1% 22.2% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Max Max
Act Effct Green (s) 11.0 66.0 51.0 51.0 16.0 16.0
Actuated g/C Ratio 0.12 0.73 0.57 0.57 0.18 0.18
v/c Ratio 0.93 0.47 1.00 0.34 0.56 0.47
Control Delay 89.9 5.6 40.1 2.4 42.5 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.9 5.6 40.1 2.4 42.5 9.2
LOS F A D A D A
Approach Delay 16.4 34.9 24.1
Approach LOS B C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 27.7 Intersection LOS: C
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     32: Pala Rd (SR-76) & North River Rd

AM Existing + Cumulative + Project With Mitigation
32: Pala Rd (SR-76) & North River Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 150 0 50 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 305 195
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 1356 1400 1286
Travel Time (s) 30.8 31.8 29.2
Volume (vph) 170 1150 1900 300 150 185
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 179 1211 2000 316 158 195
Lane Group Flow (vph) 179 1211 2000 316 158 195
v/c Ratio 0.93 0.47 1.00 0.34 0.56 0.47
Control Delay 89.9 5.6 40.1 2.4 42.5 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.9 5.6 40.1 2.4 42.5 9.2
Queue Length 50th (ft) 102 121 555 3 83 0
Queue Length 95th (ft) #226 155 #765 37 147 57
Internal Link Dist (ft) 1276 1320 1206
Turn Bay Length (ft) 150 50
Base Capacity (vph) 193 2595 2005 935 281 412
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.47 1.00 0.34 0.56 0.47

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative + Project With Mitigation
32: Pala Rd (SR-76) & North River Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Volume (vph) 170 1150 1900 300 150 185
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 179 1211 2000 316 158 195
RTOR Reduction (vph) 0 0 0 132 0 160
Lane Group Flow (vph) 179 1211 2000 184 158 35
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 11.0 66.0 51.0 51.0 16.0 16.0
Effective Green, g (s) 11.0 66.0 51.0 51.0 16.0 16.0
Actuated g/C Ratio 0.12 0.73 0.57 0.57 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 193 2595 2005 803 281 252
v/s Ratio Prot c0.11 0.34 c0.57 c0.10
v/s Ratio Perm 0.13 0.02
v/c Ratio 0.93 0.47 1.00 0.23 0.56 0.14
Uniform Delay, d1 39.1 4.9 19.4 9.7 33.8 31.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.2 0.1 19.4 0.1 7.9 1.1
Delay (s) 83.3 5.0 38.8 9.9 41.7 32.3
Level of Service F A D A D C
Approach Delay (s) 15.1 34.8 36.5
Approach LOS B C D

Intersection Summary
HCM Average Control Delay 28.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

AM Existing + Cumulative + Project With Mitigation
33: Pala Rd (SR-76) & Olive Hill Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 1100 178 470 1900 200 110 153 250 150 300 193
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phases 7 4 4 3 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 10.0 27.0 27.0 22.0 39.0 39.0 20.0 21.0 21.0 20.0 21.0 21.0
Total Split (%) 11.1% 30.0% 30.0% 24.4% 43.3% 43.3% 22.2% 23.3% 23.3% 22.2% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None Max Max Max Max Max Max
Act Effct Green (s) 6.0 23.7 23.7 17.3 35.0 35.0 16.0 17.0 17.0 16.0 17.0 17.0
Actuated g/C Ratio 0.07 0.26 0.26 0.19 0.39 0.39 0.18 0.19 0.19 0.18 0.19 0.19
v/c Ratio 0.99 0.86 0.37 0.84 1.01 0.32 0.41 0.46 0.55 0.29 0.90 0.47
Control Delay 130.6 40.0 6.5 49.1 51.4 6.4 38.0 37.3 9.0 33.8 65.4 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 130.6 40.0 6.5 49.1 51.4 6.4 38.0 37.3 9.0 33.8 65.4 8.8
LOS F D A D D A D D A C E A
Approach Delay 42.2 47.5 23.7 41.1
Approach LOS D D C D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 42.9 Intersection LOS: D
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     33: Pala Rd (SR-76) & Olive Hill Rd
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AM Existing + Cumulative + Project With Mitigation
33: Pala Rd (SR-76) & Olive Hill Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 200 0 150 150 0
Storage Lanes 1 1 2 1 1 1 2 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 5085 1417 3072 5085 1417 1583 1863 1417 3072 1863 1417
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 5085 1417 3072 5085 1417 1583 1863 1417 3072 1863 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 187 170 263 203
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 585 663 961 1186
Travel Time (s) 13.3 15.1 21.8 27.0
Volume (vph) 100 1100 178 470 1900 200 110 153 250 150 300 193
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 1158 187 495 2000 211 116 161 263 158 316 203
Lane Group Flow (vph) 105 1158 187 495 2000 211 116 161 263 158 316 203
v/c Ratio 0.99 0.86 0.37 0.84 1.01 0.32 0.41 0.46 0.55 0.29 0.90 0.47
Control Delay 130.6 40.0 6.5 49.1 51.4 6.4 38.0 37.3 9.0 33.8 65.4 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 130.6 40.0 6.5 49.1 51.4 6.4 38.0 37.3 9.0 33.8 65.4 8.8
Queue Length 50th (ft) 61 232 0 139 ~419 14 59 82 0 40 177 0
Queue Length 95th (ft) #165 #311 50 #212 #538 60 111 143 66 69 #329 57
Internal Link Dist (ft) 505 583 881 1106
Turn Bay Length (ft) 250 250 200 150 150
Base Capacity (vph) 106 1342 511 609 1978 655 281 352 481 546 352 432
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.99 0.86 0.37 0.81 1.01 0.32 0.41 0.46 0.55 0.29 0.90 0.47

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

AM Existing + Cumulative + Project With Mitigation
33: Pala Rd (SR-76) & Olive Hill Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 5085 1417 3072 5085 1417 1583 1863 1417 3072 1863 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 5085 1417 3072 5085 1417 1583 1863 1417 3072 1863 1417
Volume (vph) 100 1100 178 470 1900 200 110 153 250 150 300 193
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 1158 187 495 2000 211 116 161 263 158 316 203
RTOR Reduction (vph) 0 0 138 0 0 104 0 0 213 0 0 165
Lane Group Flow (vph) 105 1158 49 495 2000 107 116 161 50 158 316 38
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 6.0 23.7 23.7 17.3 35.0 35.0 16.0 17.0 17.0 16.0 17.0 17.0
Effective Green, g (s) 6.0 23.7 23.7 17.3 35.0 35.0 16.0 17.0 17.0 16.0 17.0 17.0
Actuated g/C Ratio 0.07 0.26 0.26 0.19 0.39 0.39 0.18 0.19 0.19 0.18 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 106 1339 373 591 1978 551 281 352 268 546 352 268
v/s Ratio Prot 0.07 0.23 c0.16 c0.39 c0.07 0.09 0.05 c0.17
v/s Ratio Perm 0.03 0.08 0.04 0.03
v/c Ratio 0.99 0.86 0.13 0.84 1.01 0.19 0.41 0.46 0.19 0.29 0.90 0.14
Uniform Delay, d1 42.0 31.6 25.3 35.0 27.5 18.2 32.8 32.4 30.7 32.1 35.7 30.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 84.2 6.1 0.2 10.1 23.0 0.2 4.4 4.2 1.5 1.3 27.9 1.1
Delay (s) 126.2 37.7 25.5 45.0 50.5 18.4 37.3 36.6 32.2 33.4 63.6 31.5
Level of Service F D C D D B D D C C E C
Approach Delay (s) 42.5 47.0 34.6 46.9
Approach LOS D D C D

Intersection Summary
HCM Average Control Delay 44.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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AM Existing + Cumulative + Project With Mitigation
34: Pala Rd (SR-76) & S Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 600 900 1700 202 239 900
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 22.0 70.0 48.0 48.0 20.0 22.0
Total Split (%) 24.4% 77.8% 53.3% 53.3% 22.2% 24.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None
Act Effct Green (s) 18.0 66.0 44.0 44.0 16.0 38.0
Actuated g/C Ratio 0.20 0.73 0.49 0.49 0.18 0.42
v/c Ratio 1.03 0.25 1.03 0.27 0.46 0.90
Control Delay 81.0 4.1 55.2 2.8 36.3 37.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.0 4.1 55.2 2.8 36.3 37.4
LOS F A E A D D
Approach Delay 34.9 49.6 37.1
Approach LOS C D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 41.6 Intersection LOS: D
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     34: Pala Rd (SR-76) & S Mission Rd

AM Existing + Cumulative + Project With Mitigation
34: Pala Rd (SR-76) & S Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 500 300 500 0
Storage Lanes 2 1 2 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 0.97 0.91 0.95 1.00 0.97 0.88
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 5085 3539 1417 3072 2493
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 5085 3539 1417 3072 2493
Right Turn on Red Yes No
Satd. Flow (RTOR) 213
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 565 451 1333
Travel Time (s) 12.8 10.3 30.3
Volume (vph) 600 900 1700 202 239 900
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 947 1789 213 252 947
Lane Group Flow (vph) 632 947 1789 213 252 947
v/c Ratio 1.03 0.25 1.03 0.27 0.46 0.90
Control Delay 81.0 4.1 55.2 2.8 36.3 37.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.0 4.1 55.2 2.8 36.3 37.4
Queue Length 50th (ft) ~200 53 ~581 0 67 277
Queue Length 95th (ft) #306 67 #717 35 104 #417
Internal Link Dist (ft) 485 371 1253
Turn Bay Length (ft) 500 300 500
Base Capacity (vph) 614 3729 1730 802 546 1053
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.25 1.03 0.27 0.46 0.90

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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AM Existing + Cumulative + Project With Mitigation
34: Pala Rd (SR-76) & S Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 5085 3539 1417 3072 2493
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 5085 3539 1417 3072 2493
Volume (vph) 600 900 1700 202 239 900
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 947 1789 213 252 947
RTOR Reduction (vph) 0 0 0 109 0 0
Lane Group Flow (vph) 632 947 1789 104 252 947
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 18.0 66.0 44.0 44.0 16.0 34.0
Effective Green, g (s) 18.0 66.0 44.0 44.0 16.0 34.0
Actuated g/C Ratio 0.20 0.73 0.49 0.49 0.18 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 614 3729 1730 693 546 1053
v/s Ratio Prot c0.21 0.19 c0.51 0.08 c0.18
v/s Ratio Perm 0.07 0.20
v/c Ratio 1.03 0.25 1.03 0.15 0.46 0.90
Uniform Delay, d1 36.0 3.9 23.0 12.7 33.1 26.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.0 0.0 31.0 0.1 2.8 10.3
Delay (s) 80.0 4.0 54.0 12.8 35.9 36.6
Level of Service F A D B D D
Approach Delay (s) 34.4 49.6 36.5
Approach LOS C D D

Intersection Summary
HCM Average Control Delay 41.3 HCM Level of Service D
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
1: Pala Rd (SR-76) & Via Monserate HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 50 2120 1600 110 0 70
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 53 2232 1684 116 0 74
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1800 2963 900
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1800 2963 900
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 84 100 74
cM capacity (veh/h) 339 10 282

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 53 1116 1116 1123 677 74
Volume Left 53 0 0 0 0 0
Volume Right 0 0 0 0 116 74
cSH 339 1700 1700 1700 1700 282
Volume to Capacity 0.16 0.66 0.66 0.66 0.40 0.26
Queue Length 95th (ft) 14 0 0 0 0 26
Control Delay (s) 17.6 0.0 0.0 0.0 0.0 22.3
Lane LOS C C
Approach Delay (s) 0.4 0.0 22.3
Approach LOS C

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15

PM Existing + Cumulative + Project With Mitigation
2: Pala Rd (SR-76) & Gird Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 220 1760 1340 120 60 80
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 12.0 69.0 57.0 57.0 21.0 21.0
Total Split (%) 13.3% 76.7% 63.3% 63.3% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 8.4 44.7 32.2 32.2 8.1 8.1
Actuated g/C Ratio 0.14 0.73 0.53 0.53 0.13 0.13
v/c Ratio 1.07 0.72 0.76 0.17 0.30 0.32
Control Delay 115.2 6.5 14.0 6.1 31.8 11.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 115.2 6.5 14.0 6.1 31.8 11.6
LOS F A B A C B
Approach Delay 18.6 13.3 20.3
Approach LOS B B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 61.2
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.07
Intersection Signal Delay: 16.5 Intersection LOS: B
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Pala Rd (SR-76) & Gird Rd
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PM Existing + Cumulative + Project With Mitigation
2: Pala Rd (SR-76) & Gird Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 450 20 0 180
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 30 84
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 3191 8309 1271
Travel Time (s) 72.5 188.8 28.9
Volume (vph) 220 1760 1340 120 60 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 1853 1411 126 63 84
Lane Group Flow (vph) 232 1853 1411 126 63 84
v/c Ratio 1.07 0.72 0.76 0.17 0.30 0.32
Control Delay 115.2 6.5 14.0 6.1 31.8 11.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 115.2 6.5 14.0 6.1 31.8 11.6
Queue Length 50th (ft) ~96 138 186 16 21 0
Queue Length 95th (ft) #307 260 288 40 66 39
Internal Link Dist (ft) 3111 8229 1191
Turn Bay Length (ft) 450 20 180
Base Capacity (vph) 217 2836 2313 936 394 416
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.07 0.65 0.61 0.13 0.16 0.20

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project With Mitigation
2: Pala Rd (SR-76) & Gird Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Volume (vph) 220 1760 1340 120 60 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 1853 1411 126 63 84
RTOR Reduction (vph) 0 0 0 14 0 73
Lane Group Flow (vph) 232 1853 1411 112 63 11
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 8.4 44.7 32.3 32.3 8.1 8.1
Effective Green, g (s) 8.4 44.7 32.3 32.3 8.1 8.1
Actuated g/C Ratio 0.14 0.74 0.53 0.53 0.13 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 219 2602 1880 753 211 189
v/s Ratio Prot c0.15 c0.52 0.40 c0.04
v/s Ratio Perm 0.08 0.01
v/c Ratio 1.06 0.71 0.75 0.15 0.30 0.06
Uniform Delay, d1 26.2 4.5 11.1 7.3 23.8 23.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 77.4 0.9 1.7 0.1 0.8 0.1
Delay (s) 103.6 5.4 12.8 7.3 24.6 23.2
Level of Service F A B A C C
Approach Delay (s) 16.3 12.4 23.8
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 15.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 60.8 Sum of lost time (s) 8.0
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
3: Pala Rd (SR-76) & Sage Rd HCM Unsignalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 10 1600 1600 10 0 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 1684 1684 11 0 21
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1695 2553 847
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1695 2553 847
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 100 93
cM capacity (veh/h) 372 21 305

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 11 842 842 1123 572 21
Volume Left 11 0 0 0 0 0
Volume Right 0 0 0 0 11 21
cSH 372 1700 1700 1700 1700 305
Volume to Capacity 0.03 0.50 0.50 0.66 0.34 0.07
Queue Length 95th (ft) 2 0 0 0 0 6
Control Delay (s) 15.0 0.0 0.0 0.0 0.0 17.7
Lane LOS B C
Approach Delay (s) 0.1 0.0 17.7
Approach LOS C

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15

PM Existing + Cumulative + Project With Mitigation
4: Pala Rd (SR-76) & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 130 1000 140 100 960 290 220 290 140 340 210
Turn Type Prot pm+ov Prot pm+ov Prot Perm Prot
Protected Phases 7 4 5 3 8 1 5 2 1 6
Permitted Phases 4 8 2
Detector Phases 7 4 5 3 8 1 5 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 13.0 33.0 20.0 11.0 31.0 20.0 20.0 26.0 26.0 20.0 26.0
Total Split (%) 14.4% 36.7% 22.2% 12.2% 34.4% 22.2% 22.2% 28.9% 28.9% 22.2% 28.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lead Lag Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None Min None None Min Min Min Min Min Min
Act Effct Green (s) 9.1 27.9 42.9 7.6 26.4 44.7 15.0 21.0 21.0 14.2 20.2
Actuated g/C Ratio 0.10 0.32 0.49 0.09 0.30 0.51 0.17 0.24 0.24 0.16 0.23
v/c Ratio 0.83 0.93 0.19 0.76 0.94 0.37 0.85 0.68 0.32 0.71 0.89
Control Delay 78.6 43.8 1.8 75.5 47.3 5.6 63.7 38.8 7.1 43.1 53.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 78.6 43.8 1.8 75.5 47.3 5.6 63.7 38.8 7.1 43.1 53.2
LOS E D A E D A E D A D D
Approach Delay 42.7 40.4 40.4 48.4
Approach LOS D D D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 86.8
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 42.6 Intersection LOS: D
Intersection Capacity Utilization 82.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     4: Pala Rd (SR-76) & Old Hwy 395
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PM Existing + Cumulative + Project With Mitigation
4: Pala Rd (SR-76) & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 330 0 150 150 0 0 0 0
Storage Lanes 1 0 1 1 1 1 2 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 0.850 0.850 0.850 0.935
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1742 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1742 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 147 204 147 40
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 652 462 899 4464
Travel Time (s) 14.8 10.5 20.4 101.5
Volume (vph) 130 1000 140 100 960 290 220 290 140 340 210 160
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 137 1053 147 105 1011 305 232 305 147 358 221 168
Lane Group Flow (vph) 137 1053 147 105 1011 305 232 305 147 358 389 0
v/c Ratio 0.83 0.93 0.19 0.76 0.94 0.37 0.85 0.68 0.32 0.71 0.89
Control Delay 78.6 43.8 1.8 75.5 47.3 5.6 63.7 38.8 7.1 43.1 53.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 78.6 43.8 1.8 75.5 47.3 5.6 63.7 38.8 7.1 43.1 53.2
Queue Length 50th (ft) 78 301 0 60 294 28 128 157 0 98 191
Queue Length 95th (ft) #184 #428 18 #155 #425 75 #251 247 46 145 #350
Internal Link Dist (ft) 572 382 819 4384
Turn Bay Length (ft) 330 150 150
Base Capacity (vph) 165 1170 782 138 1097 817 289 473 469 557 464
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.83 0.90 0.19 0.76 0.92 0.37 0.80 0.64 0.31 0.64 0.84

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project With Mitigation
4: Pala Rd (SR-76) & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1742
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 1583 3539 1417 1583 1863 1417 3072 1742
Volume (vph) 130 1000 140 100 960 290 220 290 140 340 210 160
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 137 1053 147 105 1011 305 232 305 147 358 221 168
RTOR Reduction (vph) 0 0 74 0 0 108 0 0 111 0 31 0
Lane Group Flow (vph) 137 1053 73 105 1011 197 232 305 36 358 358 0
Turn Type Prot pm+ov Prot pm+ov Prot Perm Prot
Protected Phases 7 4 5 3 8 1 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 9.1 27.9 42.9 7.6 26.4 40.6 15.0 21.0 21.0 14.2 20.2
Effective Green, g (s) 9.1 27.9 42.9 7.6 26.4 40.6 15.0 21.0 21.0 14.2 20.2
Actuated g/C Ratio 0.10 0.32 0.49 0.09 0.30 0.47 0.17 0.24 0.24 0.16 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 166 1139 701 139 1078 729 274 451 343 503 406
v/s Ratio Prot 0.09 c0.30 0.02 0.07 c0.29 0.04 c0.15 0.16 0.12 c0.21
v/s Ratio Perm 0.03 0.09 0.03
v/c Ratio 0.83 0.92 0.10 0.76 0.94 0.27 0.85 0.68 0.10 0.71 0.88
Uniform Delay, d1 38.0 28.4 11.7 38.6 29.4 14.0 34.7 29.8 25.5 34.3 32.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 27.1 12.4 0.1 20.6 14.7 0.2 20.8 4.0 0.1 4.7 19.6
Delay (s) 65.1 40.8 11.7 59.2 44.0 14.2 55.5 33.8 25.7 39.0 51.7
Level of Service E D B E D B E C C D D
Approach Delay (s) 40.1 38.8 39.4 45.6
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 40.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 86.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
6: Pala Rd (SR-76) & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBL SBT SBR
Lane Configurations
Volume (vph) 1150 300 400 860 240 10 520
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Detector Phases 4 4 3 8 6 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0 20.0
Total Split (s) 42.0 42.0 21.0 63.0 27.0 27.0 27.0
Total Split (%) 46.7% 46.7% 23.3% 70.0% 30.0% 30.0% 30.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min C-Min
Act Effct Green (s) 36.2 36.2 15.4 55.7 26.3 26.3 26.3
Actuated g/C Ratio 0.40 0.40 0.17 0.62 0.29 0.29 0.29
v/c Ratio 0.85 0.42 0.80 0.41 0.49 0.57 0.53
Control Delay 30.9 3.8 51.5 11.8 32.7 17.5 15.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.9 3.8 51.5 11.8 32.7 17.5 15.2
LOS C A D B C B B
Approach Delay 25.3 24.4 20.7
Approach LOS C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 40 (44%), Referenced to phase 2: and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 24.0 Intersection LOS: C
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     6: Pala Rd (SR-76) & I-15 SB Ramps

PM Existing + Cumulative + Project With Mitigation
6: Pala Rd (SR-76) & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 500 0 0 0 0 900
Storage Lanes 0 1 2 0 0 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 1.00 0.95 0.91 0.95
Frt 0.850 0.873 0.850
Flt Protected 0.950 0.950 0.994
Satd. Flow (prot) 0 3539 1417 3072 3539 0 0 0 0 1504 1471 1346
Flt Permitted 0.950 0.950 0.994
Satd. Flow (perm) 0 3539 1417 3072 3539 0 0 0 0 1504 1471 1346
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 316 178 178
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 654 1271 961 1209
Travel Time (s) 14.9 28.9 21.8 27.5
Volume (vph) 0 1150 300 400 860 0 0 0 0 240 10 520
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1211 316 421 905 0 0 0 0 253 11 547
Lane Group Flow (vph) 0 1211 316 421 905 0 0 0 0 215 318 278
v/c Ratio 0.85 0.42 0.80 0.41 0.49 0.57 0.53
Control Delay 30.9 3.8 51.5 11.8 32.7 17.5 15.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.9 3.8 51.5 11.8 32.7 17.5 15.2
Queue Length 50th (ft) 297 0 119 235 115 75 49
Queue Length 95th (ft) 396 48 m152 m300 189 174 134
Internal Link Dist (ft) 574 1191 881 1129
Turn Bay Length (ft) 500 900
Base Capacity (vph) 1515 787 581 2341 449 564 527
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.80 0.40 0.72 0.39 0.48 0.56 0.53

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Existing + Cumulative + Project With Mitigation
6: Pala Rd (SR-76) & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.87 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.99 1.00
Satd. Flow (prot) 3539 1417 3072 3539 1504 1471 1346
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.99 1.00
Satd. Flow (perm) 3539 1417 3072 3539 1504 1471 1346
Volume (vph) 0 1150 300 400 860 0 0 0 0 240 10 520
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1211 316 421 905 0 0 0 0 253 11 547
RTOR Reduction (vph) 0 0 189 0 0 0 0 0 0 0 126 126
Lane Group Flow (vph) 0 1211 127 421 905 0 0 0 0 215 192 152
Turn Type Perm Prot Perm Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6 6
Actuated Green, G (s) 36.2 36.2 15.5 55.7 26.3 26.3 26.3
Effective Green, g (s) 36.2 36.2 15.5 55.7 26.3 26.3 26.3
Actuated g/C Ratio 0.40 0.40 0.17 0.62 0.29 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1423 570 529 2190 440 430 393
v/s Ratio Prot c0.34 c0.14 0.26
v/s Ratio Perm 0.09 c0.14 0.13 0.11
v/c Ratio 0.85 0.22 0.80 0.41 0.49 0.45 0.39
Uniform Delay, d1 24.4 17.7 35.7 8.8 26.3 25.9 25.4
Progression Factor 1.00 1.00 1.22 1.34 1.00 1.00 1.00
Incremental Delay, d2 5.1 0.2 5.4 0.1 3.8 3.3 2.9
Delay (s) 29.6 17.9 48.8 11.9 30.1 29.3 28.3
Level of Service C B D B C C C
Approach Delay (s) 27.1 23.6 0.0 29.2
Approach LOS C C A C

Intersection Summary
HCM Average Control Delay 26.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT WBR NBL NBT NBR
Lane Configurations
Volume (vph) 600 820 900 270 400 10 370
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Detector Phases 7 4 8 8 2 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 28.0 62.0 34.0 34.0 28.0 28.0 28.0
Total Split (%) 31.1% 68.9% 37.8% 37.8% 31.1% 31.1% 31.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min C-Min
Act Effct Green (s) 22.3 55.2 28.9 28.9 26.8 26.8 26.8
Actuated g/C Ratio 0.25 0.61 0.32 0.32 0.30 0.30 0.30
v/c Ratio 0.83 0.40 0.83 0.54 0.52 0.59 0.57
Control Delay 48.7 14.4 35.7 19.5 32.8 31.8 15.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.7 14.4 35.7 19.5 32.8 31.8 15.8
LOS D B D B C C B
Approach Delay 28.9 32.0 26.2
Approach LOS C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 29.3 Intersection LOS: C
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     7: Pala Rd (SR-76) & I-15 NB Ramps
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PM Existing + Cumulative + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 450 0 0 50 0 800 0 0
Storage Lanes 2 0 0 1 1 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.95 0.91 0.95 1.00 1.00 1.00
Frt 0.850 0.955 0.850
Flt Protected 0.950 0.950 0.968
Satd. Flow (prot) 3072 3539 0 0 3539 1417 1504 1567 1346 0 0 0
Flt Permitted 0.950 0.950 0.968
Satd. Flow (perm) 3072 3539 0 0 3539 1417 1504 1567 1346 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 103 24 189
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1271 2232 991 1241
Travel Time (s) 28.9 50.7 22.5 28.2
Volume (vph) 600 820 0 0 900 270 400 10 370 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 863 0 0 947 284 421 11 389 0 0 0
Lane Group Flow (vph) 632 863 0 0 947 284 233 285 303 0 0 0
v/c Ratio 0.83 0.40 0.83 0.54 0.52 0.59 0.57
Control Delay 48.7 14.4 35.7 19.5 32.8 31.8 15.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.7 14.4 35.7 19.5 32.8 31.8 15.8
Queue Length 50th (ft) 185 221 243 76 126 150 56
Queue Length 95th (ft) m224 m285 332 158 202 242 148
Internal Link Dist (ft) 1191 2152 911 1161
Turn Bay Length (ft) 450 50 800
Base Capacity (vph) 819 2300 1199 548 457 492 541
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.77 0.38 0.79 0.52 0.51 0.58 0.56

Intersection Summary
Area Type: Other
m    Volume for 95th percentile queue is metered by upstream signal.

PM Existing + Cumulative + Project With Mitigation
7: Pala Rd (SR-76) & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 0.91 0.95
Frt 1.00 1.00 1.00 0.85 1.00 0.95 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.97 1.00
Satd. Flow (prot) 3072 3539 3539 1417 1504 1567 1346
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.97 1.00
Satd. Flow (perm) 3072 3539 3539 1417 1504 1567 1346
Volume (vph) 600 820 0 0 900 270 400 10 370 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 632 863 0 0 947 284 421 11 389 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 70 0 17 133 0 0 0
Lane Group Flow (vph) 632 863 0 0 947 214 233 268 170 0 0 0
Turn Type Prot Perm Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 8 2 2
Actuated Green, G (s) 22.3 55.2 28.9 28.9 26.8 26.8 26.8
Effective Green, g (s) 22.3 55.2 28.9 28.9 26.8 26.8 26.8
Actuated g/C Ratio 0.25 0.61 0.32 0.32 0.30 0.30 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 761 2171 1136 455 448 467 401
v/s Ratio Prot c0.21 0.24 c0.27
v/s Ratio Perm 0.15 0.15 0.17 0.13
v/c Ratio 0.83 0.40 0.83 0.47 0.52 0.57 0.42
Uniform Delay, d1 32.1 8.9 28.3 24.4 26.3 26.8 25.4
Progression Factor 1.31 1.62 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.8 0.1 5.4 0.8 4.3 5.1 3.3
Delay (s) 47.0 14.5 33.7 25.2 30.5 31.8 28.7
Level of Service D B C C C C C
Approach Delay (s) 28.2 31.7 30.3 0.0
Approach LOS C C C A

Intersection Summary
HCM Average Control Delay 29.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
8: Pala Rd (SR-76) & Pankey Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 152 750 328 200 600 315 408 106 459
Turn Type Prot Perm Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4
Detector Phases 7 4 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 27.0 47.0 47.0 33.0 53.0 16.0 27.0 13.0 24.0
Total Split (%) 22.5% 39.2% 39.2% 27.5% 44.2% 13.3% 22.5% 10.8% 20.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None Min None Min
Act Effct Green (s) 14.5 28.1 28.1 17.5 31.2 12.3 23.6 9.2 20.5
Actuated g/C Ratio 0.15 0.30 0.30 0.18 0.33 0.13 0.25 0.10 0.22
v/c Ratio 0.66 0.75 0.52 0.72 0.62 0.83 0.81 0.73 0.90
Control Delay 53.1 35.3 6.0 51.9 28.7 61.9 37.2 72.9 52.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.1 35.3 6.0 51.9 28.7 61.9 37.2 72.9 52.5
LOS D D A D C E D E D
Approach Delay 29.7 33.9 44.8 55.3
Approach LOS C C D E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 94.9
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 39.6 Intersection LOS: D
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     8: Pala Rd (SR-76) & Pankey Rd

PM Existing + Cumulative + Project With Mitigation
8: Pala Rd (SR-76) & Pankey Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 0.97 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.982 0.936 0.954
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 3539 1417 1583 3476 0 3072 3313 0 1583 3376 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 3539 1417 1583 3476 0 3072 3313 0 1583 3376 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 345 15 140 49
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2232 2833 991 1488
Travel Time (s) 50.7 64.4 22.5 33.8
Volume (vph) 152 750 328 200 600 83 315 408 305 106 459 200
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 160 789 345 211 632 87 332 429 321 112 483 211
Lane Group Flow (vph) 160 789 345 211 719 0 332 750 0 112 694 0
v/c Ratio 0.66 0.75 0.52 0.72 0.62 0.83 0.81 0.73 0.90
Control Delay 53.1 35.3 6.0 51.9 28.7 61.9 37.2 72.9 52.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.1 35.3 6.0 51.9 28.7 61.9 37.2 72.9 52.5
Queue Length 50th (ft) 90 221 0 119 183 101 182 66 200
Queue Length 95th (ft) 183 329 64 224 268 #238 #387 #202 #432
Internal Link Dist (ft) 2152 2753 911 1408
Turn Bay Length (ft)
Base Capacity (vph) 357 1399 769 437 1533 398 929 154 768
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.45 0.56 0.45 0.48 0.47 0.83 0.81 0.73 0.90

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project With Mitigation
8: Pala Rd (SR-76) & Pankey Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.94 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 1417 1583 3475 3072 3312 1583 3378
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 1417 1583 3475 3072 3312 1583 3378
Volume (vph) 152 750 328 200 600 83 315 408 305 106 459 200
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 160 789 345 211 632 87 332 429 321 112 483 211
RTOR Reduction (vph) 0 0 242 0 10 0 0 105 0 0 38 0
Lane Group Flow (vph) 160 789 103 211 709 0 332 645 0 112 656 0
Turn Type Prot Perm Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 14.5 28.1 28.1 17.5 31.1 12.3 23.6 9.2 20.5
Effective Green, g (s) 14.5 28.1 28.1 17.5 31.1 12.3 23.6 9.2 20.5
Actuated g/C Ratio 0.15 0.30 0.30 0.19 0.33 0.13 0.25 0.10 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 243 1053 422 293 1145 400 828 154 734
v/s Ratio Prot 0.10 c0.22 c0.13 c0.20 c0.11 c0.19 0.07 c0.19
v/s Ratio Perm 0.07
v/c Ratio 0.66 0.75 0.24 0.72 0.62 0.83 0.78 0.73 0.89
Uniform Delay, d1 37.6 30.0 25.1 36.1 26.7 40.0 33.0 41.4 35.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.3 3.0 0.3 8.4 1.0 13.3 4.7 15.7 13.3
Delay (s) 43.9 32.9 25.4 44.6 27.7 53.4 37.6 57.1 49.1
Level of Service D C C D C D D E D
Approach Delay (s) 32.3 31.5 42.5 50.2
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 38.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 94.4 Sum of lost time (s) 24.0
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project With Mitigation
10: Pala Rd (SR-76) & Rice Canyon Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL
Lane Configurations
Volume (vph) 50 1000 1220 30 50
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 8
Detector Phases 7 4 8 8 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 8.0 70.0 62.0 62.0 20.0
Total Split (%) 8.9% 77.8% 68.9% 68.9% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min
Act Effct Green (s) 4.0 64.5 58.3 58.3 9.1
Actuated g/C Ratio 0.05 0.79 0.71 0.71 0.11
v/c Ratio 0.70 0.72 0.97 0.03 0.56
Control Delay 84.6 8.3 32.1 2.1 27.6
Queue Delay 0.0 0.1 43.3 0.0 0.0
Total Delay 84.6 8.4 75.4 2.1 27.7
LOS F A E A C
Approach Delay 12.0 73.7 27.7
Approach LOS B E C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 81.6
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 44.6 Intersection LOS: D
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     10: Pala Rd (SR-76) & Rice Canyon Rd
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PM Existing + Cumulative + Project With Mitigation
10: Pala Rd (SR-76) & Rice Canyon Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.921
Flt Protected 0.950 0.980
Satd. Flow (prot) 1583 1863 1863 1417 1504 0
Flt Permitted 0.950 0.980
Satd. Flow (perm) 1583 1863 1863 1417 1504 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 31 68
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 5160 470 1120
Travel Time (s) 117.3 10.7 25.5
Volume (vph) 50 1000 1220 30 50 70
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 1053 1284 32 53 74
Lane Group Flow (vph) 53 1053 1284 32 127 0
v/c Ratio 0.70 0.72 0.97 0.03 0.56
Control Delay 84.6 8.3 32.1 2.1 27.6
Queue Delay 0.0 0.1 43.3 0.0 0.0
Total Delay 84.6 8.4 75.4 2.1 27.7
Queue Length 50th (ft) 28 181 538 0 29
Queue Length 95th (ft) #94 440 #1036 9 82
Internal Link Dist (ft) 5080 390 1040
Turn Bay Length (ft)
Base Capacity (vph) 76 1479 1330 1021 328
Starvation Cap Reductn 0 0 166 0 0
Spillback Cap Reductn 0 33 0 0 6
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.70 0.73 1.10 0.03 0.39

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project With Mitigation
10: Pala Rd (SR-76) & Rice Canyon Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.92
Flt Protected 0.95 1.00 1.00 1.00 0.98
Satd. Flow (prot) 1583 1863 1863 1417 1504
Flt Permitted 0.95 1.00 1.00 1.00 0.98
Satd. Flow (perm) 1583 1863 1863 1417 1504
Volume (vph) 50 1000 1220 30 50 70
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 1053 1284 32 53 74
RTOR Reduction (vph) 0 0 0 9 60 0
Lane Group Flow (vph) 53 1053 1284 23 67 0
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 8
Actuated Green, G (s) 3.1 65.4 58.3 58.3 9.1
Effective Green, g (s) 3.1 65.4 58.3 58.3 9.1
Actuated g/C Ratio 0.04 0.79 0.71 0.71 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 59 1477 1317 1001 166
v/s Ratio Prot 0.03 c0.57 c0.69 c0.04
v/s Ratio Perm 0.02
v/c Ratio 0.90 0.71 0.97 0.02 0.40
Uniform Delay, d1 39.5 4.1 11.4 3.6 34.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 80.5 1.7 18.9 0.0 1.6
Delay (s) 120.0 5.7 30.3 3.6 35.7
Level of Service F A C A D
Approach Delay (s) 11.2 29.7 35.7
Approach LOS B C D

Intersection Summary
HCM Average Control Delay 22.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 82.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
11: Pala Rd (SR-76) & Couser Canyon Rd Timings

LOS Engineering

Lane Group EBT EBR WBL WBT NBL
Lane Configurations
Volume (vph) 890 70 30 1150 60
Turn Type Perm Prot
Protected Phases 4 3 8 2
Permitted Phases 4
Detector Phases 4 4 3 8 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0
Total Split (s) 70.0 70.0 8.0 78.0 20.0
Total Split (%) 71.4% 71.4% 8.2% 79.6% 20.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min
Act Effct Green (s) 44.3 44.3 4.4 46.6 8.9
Actuated g/C Ratio 0.68 0.68 0.06 0.72 0.14
v/c Ratio 0.73 0.07 0.32 0.90 0.33
Control Delay 11.1 1.4 49.6 17.5 34.1
Queue Delay 1.1 0.0 0.0 1.4 0.1
Total Delay 12.2 1.4 49.6 18.9 34.1
LOS B A D B C
Approach Delay 11.4 19.7 34.1
Approach LOS B B C

Intersection Summary
Cycle Length: 98
Actuated Cycle Length: 64.8
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 16.5 Intersection LOS: B
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     11: Pala Rd (SR-76) & Couser Canyon Rd

PM Existing + Cumulative + Project With Mitigation
11: Pala Rd (SR-76) & Couser Canyon Rd Queues

LOS Engineering

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1700 1700 1900 1700 1700
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0
Turning Speed (mph) 9 15 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.980
Flt Protected 0.950 0.959
Satd. Flow (prot) 1863 1417 1583 1863 1566 0
Flt Permitted 0.950 0.959
Satd. Flow (perm) 1863 1417 1583 1863 1566 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 74 8
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 470 11023 1081
Travel Time (s) 10.7 250.5 24.6
Volume (vph) 890 70 30 1150 60 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 937 74 32 1211 63 11
Lane Group Flow (vph) 937 74 32 1211 74 0
v/c Ratio 0.73 0.07 0.32 0.90 0.33
Control Delay 11.1 1.4 49.6 17.5 34.1
Queue Delay 1.1 0.0 0.0 1.4 0.1
Total Delay 12.2 1.4 49.6 18.9 34.1
Queue Length 50th (ft) 131 0 12 241 23
Queue Length 95th (ft) 459 12 #60 618 79
Internal Link Dist (ft) 390 10943 1001
Turn Bay Length (ft)
Base Capacity (vph) 1440 1112 100 1522 386
Starvation Cap Reductn 263 0 0 0 0
Spillback Cap Reductn 0 0 0 146 28
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.80 0.07 0.32 0.88 0.21

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project With Mitigation
11: Pala Rd (SR-76) & Couser Canyon Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1700 1700 1900 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.98
Flt Protected 1.00 1.00 0.95 1.00 0.96
Satd. Flow (prot) 1863 1417 1583 1863 1567
Flt Permitted 1.00 1.00 0.95 1.00 0.96
Satd. Flow (perm) 1863 1417 1583 1863 1567
Volume (vph) 890 70 30 1150 60 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 937 74 32 1211 63 11
RTOR Reduction (vph) 0 25 0 0 7 0
Lane Group Flow (vph) 937 49 32 1211 67 0
Turn Type Perm Prot
Protected Phases 4 3 8 2
Permitted Phases 4
Actuated Green, G (s) 44.3 44.3 1.1 49.4 8.9
Effective Green, g (s) 44.3 44.3 1.1 49.4 8.9
Actuated g/C Ratio 0.67 0.67 0.02 0.75 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1245 947 26 1388 210
v/s Ratio Prot 0.50 0.02 c0.65 c0.04
v/s Ratio Perm 0.03
v/c Ratio 0.75 0.05 1.23 0.87 0.32
Uniform Delay, d1 7.3 3.8 32.6 6.2 26.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.0 254.5 6.3 0.9
Delay (s) 10.0 3.8 287.1 12.5 26.8
Level of Service A A F B C
Approach Delay (s) 9.5 19.6 26.8
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 15.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 66.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project With Mitigation
12: Pala Mesa Dr & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 150 150 174 181 110 810 194 480
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 14.0 25.0 15.0 26.0 17.0 34.0 16.0 33.0
Total Split (%) 15.6% 27.8% 16.7% 28.9% 18.9% 37.8% 17.8% 36.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 10.0 20.1 11.0 21.1 10.8 28.8 12.0 32.4
Actuated g/C Ratio 0.11 0.23 0.12 0.24 0.12 0.33 0.14 0.37
v/c Ratio 0.88 0.83 0.92 0.93 0.61 0.92 0.94 0.46
Control Delay 82.6 44.1 88.4 58.2 51.1 41.1 89.0 23.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 82.6 44.1 88.4 58.2 51.1 41.1 89.0 23.2
LOS F D F E D D F C
Approach Delay 55.6 67.2 42.1 40.1
Approach LOS E E D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 88
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 48.9 Intersection LOS: D
Intersection Capacity Utilization 86.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     12: Pala Mesa Dr & Old Hwy 395
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PM Existing + Cumulative + Project With Mitigation
12: Pala Mesa Dr & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 0 0 150 0 200 0
Storage Lanes 1 0 1 0 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.914 0.917 0.972 0.979
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1703 0 1583 1708 0 1583 3440 0 1583 3465 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1703 0 1583 1708 0 1583 3440 0 1583 3465 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 70 66 34 22
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 3628 1500 4464 5461
Travel Time (s) 82.5 34.1 101.5 124.1
Volume (vph) 150 150 200 174 181 227 110 810 189 194 480 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 158 211 183 191 239 116 853 199 204 505 84
Lane Group Flow (vph) 158 369 0 183 430 0 116 1052 0 204 589 0
v/c Ratio 0.88 0.83 0.92 0.93 0.61 0.92 0.94 0.46
Control Delay 82.6 44.1 88.4 58.2 51.1 41.1 89.0 23.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 82.6 44.1 88.4 58.2 51.1 41.1 89.0 23.2
Queue Length 50th (ft) 90 163 105 206 63 288 117 133
Queue Length 95th (ft) #206 #311 #233 #387 116 #412 #254 188
Internal Link Dist (ft) 3548 1420 4384 5381
Turn Bay Length (ft) 150 200
Base Capacity (vph) 180 456 198 473 223 1180 216 1291
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.88 0.81 0.92 0.91 0.52 0.89 0.94 0.46

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project With Mitigation
12: Pala Mesa Dr & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.91 1.00 0.92 1.00 0.97 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1703 1583 1707 1583 3439 1583 3464
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1703 1583 1707 1583 3439 1583 3464
Volume (vph) 150 150 200 174 181 227 110 810 189 194 480 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 158 211 183 191 239 116 853 199 204 505 84
RTOR Reduction (vph) 0 54 0 0 50 0 0 23 0 0 14 0
Lane Group Flow (vph) 158 315 0 183 380 0 116 1029 0 204 575 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 10.0 20.1 11.0 21.1 9.3 29.7 12.0 32.4
Effective Green, g (s) 10.0 20.1 11.0 21.1 9.3 29.7 12.0 32.4
Actuated g/C Ratio 0.11 0.23 0.12 0.24 0.10 0.33 0.14 0.36
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 178 385 196 406 166 1150 214 1264
v/s Ratio Prot 0.10 0.18 c0.12 c0.22 0.07 c0.30 c0.13 c0.17
v/s Ratio Perm
v/c Ratio 0.89 0.82 0.93 0.94 0.70 0.90 0.95 0.45
Uniform Delay, d1 38.8 32.6 38.5 33.2 38.4 28.1 38.1 21.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.2 12.7 45.5 28.7 12.1 9.2 48.1 0.3
Delay (s) 76.0 45.3 84.0 61.8 50.5 37.3 86.2 21.7
Level of Service E D F E D D F C
Approach Delay (s) 54.5 68.5 38.6 38.3
Approach LOS D E D D

Intersection Summary
HCM Average Control Delay 47.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 88.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 86.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
14: Stewart Canyon Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 10 16 26 6 60 710 469 690
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Detector Phases 7 4 3 8 5 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 8.0 20.0
Total Split (s) 8.0 20.0 8.0 20.0 13.0 27.0 35.0 49.0
Total Split (%) 8.9% 22.2% 8.9% 22.2% 14.4% 30.0% 38.9% 54.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min None Min
Act Effct Green (s) 4.2 7.9 4.2 9.2 7.6 19.1 25.3 42.1
Actuated g/C Ratio 0.06 0.12 0.06 0.14 0.11 0.28 0.37 0.62
v/c Ratio 0.12 0.22 0.30 0.71 0.38 0.78 0.83 0.37
Control Delay 43.5 19.4 47.3 11.9 40.6 30.8 35.8 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.5 19.4 47.3 11.9 40.6 30.8 35.8 9.0
LOS D B D B D C D A
Approach Delay 23.8 14.3 31.5 19.2
Approach LOS C B C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 67.7
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 22.5 Intersection LOS: C
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     14: Stewart Canyon Rd & Old Hwy 395

PM Existing + Cumulative + Project With Mitigation
14: Stewart Canyon Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 200 0 100 0 100 0
Storage Lanes 1 0 1 0 1 0 1 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.902 0.852 0.995 0.984
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 1680 0 1583 1587 0 1583 3522 0 1583 3483 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 1680 0 1583 1587 0 1583 3522 0 1583 3483 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 32 376 4 20
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1302 7424 5461 3410
Travel Time (s) 29.6 168.7 124.1 77.5
Volume (vph) 10 16 30 26 6 357 60 710 26 469 690 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 17 32 27 6 376 63 747 27 494 726 84
Lane Group Flow (vph) 11 49 0 27 382 0 63 774 0 494 810 0
v/c Ratio 0.12 0.22 0.30 0.71 0.38 0.78 0.83 0.37
Control Delay 43.5 19.4 47.3 11.9 40.6 30.8 35.8 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.5 19.4 47.3 11.9 40.6 30.8 35.8 9.0
Queue Length 50th (ft) 4 7 11 2 25 146 166 75
Queue Length 95th (ft) 23 39 #45 83 74 #317 #455 194
Internal Link Dist (ft) 1222 7344 5381 3330
Turn Bay Length (ft) 200 100 100
Base Capacity (vph) 90 395 91 647 200 1170 684 2253
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.12 0.30 0.59 0.32 0.66 0.72 0.36

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project With Mitigation
14: Stewart Canyon Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.90 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1583 1680 1583 1588 1583 3521 1583 3484
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1583 1680 1583 1588 1583 3521 1583 3484
Volume (vph) 10 16 30 26 6 357 60 710 26 469 690 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 17 32 27 6 376 63 747 27 494 726 84
RTOR Reduction (vph) 0 28 0 0 328 0 0 3 0 0 8 0
Lane Group Flow (vph) 11 21 0 27 54 0 63 771 0 494 802 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 0.6 8.5 1.3 9.2 4.4 21.2 25.3 42.1
Effective Green, g (s) 0.6 8.5 1.3 9.2 4.4 21.2 25.3 42.1
Actuated g/C Ratio 0.01 0.12 0.02 0.13 0.06 0.29 0.35 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 13 198 28 202 96 1032 554 2029
v/s Ratio Prot 0.01 0.01 c0.02 c0.03 0.04 c0.22 c0.31 0.23
v/s Ratio Perm
v/c Ratio 0.85 0.10 0.96 0.27 0.66 0.75 0.89 0.40
Uniform Delay, d1 35.8 28.5 35.5 28.5 33.2 23.1 22.2 8.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 166.4 0.2 153.8 0.7 15.0 3.0 16.5 0.1
Delay (s) 202.2 28.7 189.2 29.2 48.2 26.1 38.7 8.3
Level of Service F C F C D C D A
Approach Delay (s) 60.5 39.8 27.8 19.8
Approach LOS E D C B

Intersection Summary
HCM Average Control Delay 26.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 72.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project With Mitigation
15: Reche Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 290 250 870 330 210 350
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 27.0 27.0 72.0 93.0 21.0 21.0
Total Split (%) 22.5% 22.5% 60.0% 77.5% 17.5% 17.5%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None Min Min Min
Act Effct Green (s) 23.0 23.0 68.1 84.9 12.8 12.8
Actuated g/C Ratio 0.20 0.20 0.59 0.73 0.11 0.11
v/c Ratio 0.97 0.53 0.99 0.13 0.57 0.76
Control Delay 91.0 9.3 51.1 4.7 54.6 15.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 91.0 9.3 51.1 4.7 54.6 15.9
LOS F A D A D B
Approach Delay 53.2 38.3 30.4
Approach LOS D D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 115.9
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 39.9 Intersection LOS: D
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     15: Reche Rd & Old Hwy 395
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PM Existing + Cumulative + Project With Mitigation
15: Reche Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Storage Length (ft) 0 0 150 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1583 3539 3539 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1583 3539 3539 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 263 368
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 2635 3410 4960
Travel Time (s) 59.9 77.5 112.7
Volume (vph) 290 250 870 330 210 350
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 305 263 916 347 221 368
Lane Group Flow (vph) 305 263 916 347 221 368
v/c Ratio 0.97 0.53 0.99 0.13 0.57 0.76
Control Delay 91.0 9.3 51.1 4.7 54.6 15.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 91.0 9.3 51.1 4.7 54.6 15.9
Queue Length 50th (ft) 227 0 628 35 83 0
Queue Length 95th (ft) #426 75 #1002 48 124 99
Internal Link Dist (ft) 2555 3330 4880
Turn Bay Length (ft) 150
Base Capacity (vph) 314 492 929 2625 501 517
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.53 0.99 0.13 0.44 0.71

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project With Mitigation
15: Reche Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1700 1900 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1583 1417 1583 3539 3539 1417
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1583 1417 1583 3539 3539 1417
Volume (vph) 290 250 870 330 210 350
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 305 263 916 347 221 368
RTOR Reduction (vph) 0 211 0 0 0 327
Lane Group Flow (vph) 305 52 916 347 221 41
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 23.0 23.0 68.0 84.9 12.9 12.9
Effective Green, g (s) 23.0 23.0 68.0 84.9 12.9 12.9
Actuated g/C Ratio 0.20 0.20 0.59 0.73 0.11 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 314 281 929 2592 394 158
v/s Ratio Prot c0.19 c0.58 0.10 c0.06
v/s Ratio Perm 0.04 0.03
v/c Ratio 0.97 0.19 0.99 0.13 0.56 0.26
Uniform Delay, d1 46.1 38.7 23.5 4.6 48.8 47.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 42.8 0.3 25.9 0.0 1.8 0.9
Delay (s) 88.9 39.0 49.4 4.6 50.6 48.0
Level of Service F D D A D D
Approach Delay (s) 65.8 37.1 49.0
Approach LOS E D D

Intersection Summary
HCM Average Control Delay 46.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 115.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
19: Mission Rd & Old Hwy 395 Timings

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT ø1 ø4
Lane Configurations
Volume (vph) 380 840 120 280 1050 70
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2 1 4
Permitted Phases Free 3
Detector Phases 1 4 3 1 4 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 20.0
Total Split (s) 35.0 0.0 20.0 35.0 35.0 35.0 15.0 20.0
Total Split (%) 38.9% 0.0% 22.2% 38.9% 38.9% 38.9% 17% 22%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None Min Min None None
Act Effct Green (s) 31.0 88.5 14.4 49.5 31.0 31.0
Actuated g/C Ratio 0.35 1.00 0.16 0.56 0.35 0.35
v/c Ratio 0.72 0.62 0.42 0.37 1.03 0.11
Control Delay 33.9 2.0 37.6 12.5 64.4 20.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.9 2.0 37.6 12.5 64.4 20.7
LOS C A D B E C
Approach Delay 11.9 20.0 61.7
Approach LOS B B E

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 88.5
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 33.4 Intersection LOS: C
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     19: Mission Rd & Old Hwy 395

PM Existing + Cumulative + Project With Mitigation
19: Mission Rd & Old Hwy 395 Queues

LOS Engineering

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Storage Length (ft) 0 130 210 100
Storage Lanes 1 1 1 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 9 15
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 1417 1863 1417 3072 1863
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 1417 1863 1417 3072 1863
Right Turn on Red No No
Satd. Flow (RTOR)
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 434 4960 1035
Travel Time (s) 9.9 112.7 23.5
Volume (vph) 380 840 120 280 1050 70
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 400 884 126 295 1105 74
Lane Group Flow (vph) 400 884 126 295 1105 74
v/c Ratio 0.72 0.62 0.42 0.37 1.03 0.11
Control Delay 33.9 2.0 37.6 12.5 64.4 20.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.9 2.0 37.6 12.5 64.4 20.7
Queue Length 50th (ft) 189 26 64 86 ~354 28
Queue Length 95th (ft) m230 m20 117 140 #478 59
Internal Link Dist (ft) 354 4880 955
Turn Bay Length (ft) 130 210 100
Base Capacity (vph) 555 1417 337 792 1077 654
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.62 0.37 0.37 1.03 0.11

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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PM Existing + Cumulative + Project With Mitigation
19: Mission Rd & Old Hwy 395 HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1700 1700 1900 1700 1700 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1417 1863 1417 3072 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1417 1863 1417 3072 1863
Volume (vph) 380 840 120 280 1050 70
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 400 884 126 295 1105 74
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 400 884 126 295 1105 74
Turn Type Free pm+ov Split
Protected Phases 1 4 3 1 4 2 2
Permitted Phases Free 3
Actuated Green, G (s) 31.0 88.4 14.4 45.4 31.0 31.0
Effective Green, g (s) 31.0 88.4 14.4 45.4 31.0 31.0
Actuated g/C Ratio 0.35 1.00 0.16 0.51 0.35 0.35
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 555 1417 303 792 1077 653
v/s Ratio Prot c0.25 0.07 0.13 c0.36 0.04
v/s Ratio Perm c0.62 0.08
v/c Ratio 0.72 0.62 0.42 0.37 1.03 0.11
Uniform Delay, d1 24.9 0.0 33.2 12.9 28.7 19.4
Progression Factor 1.15 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.9 0.9 0.3 34.2 0.1
Delay (s) 30.8 0.9 34.2 13.2 62.9 19.5
Level of Service C A C B E B
Approach Delay (s) 10.2 19.5 60.2
Approach LOS B B E

Intersection Summary
HCM Average Control Delay 32.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 88.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project With Mitigation
20: Mission Rd & I-15 SB Ramps Timings

LOS Engineering

Lane Group EBT EBR WBL WBT SBT SBR ø3
Lane Configurations
Volume (vph) 1260 90 80 500 10 720
Turn Type Perm Prot custom
Protected Phases 2 3 1 2 4 1 4 3
Permitted Phases 2 3 4
Detector Phases 2 3 2 3 1 2 4 1 4
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0
Total Split (s) 55.0 55.0 15.0 35.0 20.0 35.0 20.0
Total Split (%) 61.1% 61.1% 16.7% 38.9% 22.2% 38.9% 22%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None Min None None
Act Effct Green (s) 49.5 49.5 11.0 31.0 16.0 31.0
Actuated g/C Ratio 0.56 0.56 0.12 0.35 0.18 0.35
v/c Ratio 0.67 0.11 0.43 0.80 0.07 0.95
Control Delay 5.2 0.2 43.9 37.7 31.5 33.7
Queue Delay 1.0 0.0 0.0 0.0 0.0 1.6
Total Delay 6.2 0.2 43.9 37.7 31.5 35.3
LOS A A D D C D
Approach Delay 5.8 38.6 35.2
Approach LOS A D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 88.5
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 21.1 Intersection LOS: C
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     20: Mission Rd & I-15 SB Ramps
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PM Existing + Cumulative + Project With Mitigation
20: Mission Rd & I-15 SB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 0 0 285 0 0 0 0 200
Storage Lanes 0 1 1 0 0 0 0 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.976
Satd. Flow (prot) 0 3539 1417 1583 1863 0 0 0 0 0 1818 1417
Flt Permitted 0.950 0.976
Satd. Flow (perm) 0 3539 1417 1583 1863 0 0 0 0 0 1818 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 95 468
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 434 744 972 897
Travel Time (s) 9.9 16.9 22.1 20.4
Volume (vph) 0 1260 90 80 500 0 0 0 0 10 10 720
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1326 95 84 526 0 0 0 0 11 11 758
Lane Group Flow (vph) 0 1326 95 84 526 0 0 0 0 0 22 758
v/c Ratio 0.67 0.11 0.43 0.80 0.07 0.95
Control Delay 5.2 0.2 43.9 37.7 31.5 33.7
Queue Delay 1.0 0.0 0.0 0.0 0.0 1.6
Total Delay 6.2 0.2 43.9 37.7 31.5 35.3
Queue Length 50th (ft) 56 0 45 270 11 188
Queue Length 95th (ft) m67 m0 91 #440 31 #461
Internal Link Dist (ft) 354 664 892 817
Turn Bay Length (ft) 285 200
Base Capacity (vph) 2041 858 197 654 329 801
Starvation Cap Reductn 424 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 11
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.11 0.43 0.80 0.07 0.96

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

PM Existing + Cumulative + Project With Mitigation
20: Mission Rd & I-15 SB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 3539 1417 1583 1863 1817 1417
Flt Permitted 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 3539 1417 1583 1863 1817 1417
Volume (vph) 0 1260 90 80 500 0 0 0 0 10 10 720
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1326 95 84 526 0 0 0 0 11 11 758
RTOR Reduction (vph) 0 0 42 0 0 0 0 0 0 0 0 304
Lane Group Flow (vph) 0 1326 53 84 526 0 0 0 0 0 22 454
Turn Type Perm Prot Split custom
Protected Phases 2 3 1 2 4 4 1 4
Permitted Phases 2 3 4
Actuated Green, G (s) 49.4 49.4 11.0 31.0 16.0 31.0
Effective Green, g (s) 49.4 49.4 11.0 31.0 16.0 31.0
Actuated g/C Ratio 0.56 0.56 0.12 0.35 0.18 0.35
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1978 792 197 653 329 497
v/s Ratio Prot c0.37 0.05 c0.28 0.01 c0.32
v/s Ratio Perm 0.04
v/c Ratio 0.67 0.07 0.43 0.81 0.07 0.91
Uniform Delay, d1 13.8 8.9 35.8 26.0 30.0 27.4
Progression Factor 0.31 0.03 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.0 1.5 7.2 0.1 21.2
Delay (s) 4.7 0.3 37.3 33.1 30.1 48.6
Level of Service A A D C C D
Approach Delay (s) 4.4 33.7 0.0 48.1
Approach LOS A C A D

Intersection Summary
HCM Average Control Delay 22.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 88.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
21: Mission Rd & I-15 NB Ramps Timings

LOS Engineering

Lane Group EBL EBT WBT NBT NBR
Lane Configurations
Volume (vph) 950 290 230 10 170
Turn Type Prot Perm
Protected Phases 7 4 8 2
Permitted Phases 2
Detector Phases 7 4 8 2 2
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0
Total Split (s) 39.0 60.0 21.0 30.0 30.0
Total Split (%) 43.3% 66.7% 23.3% 33.3% 33.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 28.9 47.2 14.0 19.9 19.9
Actuated g/C Ratio 0.38 0.62 0.18 0.26 0.26
v/c Ratio 0.85 0.26 0.74 0.81 0.35
Control Delay 31.1 7.7 45.8 42.6 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31.1 7.7 45.8 42.6 6.4
LOS C A D D A
Approach Delay 25.6 45.8 31.0
Approach LOS C D C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 75.8
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 29.4 Intersection LOS: C
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     21: Mission Rd & I-15 NB Ramps

PM Existing + Cumulative + Project With Mitigation
21: Mission Rd & I-15 NB Ramps Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 0 0 0 0 200 0 0
Storage Lanes 2 0 0 0 0 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.994 0.850
Flt Protected 0.950 0.954
Satd. Flow (prot) 3072 1863 0 0 1852 0 0 1777 1417 0 0 0
Flt Permitted 0.950 0.954
Satd. Flow (perm) 3072 1863 0 0 1852 0 0 1777 1417 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 179
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 744 1271 1082 1005
Travel Time (s) 16.9 28.9 24.6 22.8
Volume (vph) 950 290 0 0 230 10 350 10 170 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1000 305 0 0 242 11 368 11 179 0 0 0
Lane Group Flow (vph) 1000 305 0 0 253 0 0 379 179 0 0 0
v/c Ratio 0.85 0.26 0.74 0.81 0.35
Control Delay 31.1 7.7 45.8 42.6 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31.1 7.7 45.8 42.6 6.4
Queue Length 50th (ft) 248 66 131 193 0
Queue Length 95th (ft) #344 112 #239 #308 47
Internal Link Dist (ft) 664 1191 1002 925
Turn Bay Length (ft) 300 200
Base Capacity (vph) 1341 1243 418 581 584
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.75 0.25 0.61 0.65 0.31

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project With Mitigation
21: Mission Rd & I-15 NB Ramps HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 1863 1852 1776 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 1863 1852 1776 1417
Volume (vph) 950 290 0 0 230 10 350 10 170 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1000 305 0 0 242 11 368 11 179 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 132 0 0 0
Lane Group Flow (vph) 1000 305 0 0 251 0 0 379 47 0 0 0
Turn Type Prot Perm Perm
Protected Phases 7 4 8 2
Permitted Phases 2 2
Actuated Green, G (s) 28.9 47.2 14.3 19.9 19.9
Effective Green, g (s) 28.9 47.2 14.3 19.9 19.9
Actuated g/C Ratio 0.38 0.63 0.19 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1182 1171 353 471 375
v/s Ratio Prot c0.33 0.16 c0.14
v/s Ratio Perm 0.21 0.03
v/c Ratio 0.85 0.26 0.71 0.80 0.13
Uniform Delay, d1 21.1 6.2 28.5 25.8 21.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.7 0.1 6.6 9.6 0.2
Delay (s) 26.8 6.3 35.1 35.4 21.1
Level of Service C A D D C
Approach Delay (s) 22.0 35.1 30.8 0.0
Approach LOS C D C A

Intersection Summary
HCM Average Control Delay 25.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 75.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project With Mitigation
31: Pala Rd (SR-76) & E Vista Way Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBT
Lane Configurations
Volume (vph) 100 2050 400 400 1200 300 70 370 80
Turn Type Prot pm+ov Prot Split pm+ov
Protected Phases 7 4 2 3 8 2 2 3 6
Permitted Phases 4 2
Detector Phases 7 4 2 3 8 2 2 3 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 20.0 8.0 20.0
Total Split (s) 31.0 67.0 37.0 26.0 62.0 37.0 37.0 26.0 20.0
Total Split (%) 20.7% 44.7% 24.7% 17.3% 41.3% 24.7% 24.7% 17.3% 13.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None Max None None Max Max None Max
Act Effct Green (s) 15.3 63.0 100.0 21.9 69.7 33.0 33.0 54.9 16.0
Actuated g/C Ratio 0.10 0.42 0.67 0.15 0.46 0.22 0.22 0.37 0.11
v/c Ratio 0.65 1.01 0.42 0.94 0.55 0.91 0.18 0.60 0.40
Control Delay 82.7 64.8 7.5 92.0 30.4 86.5 49.0 15.0 37.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 82.7 64.8 7.5 92.0 30.4 86.5 49.0 15.0 37.9
LOS F E A F C F D B D
Approach Delay 56.5 45.5 47.2 37.9
Approach LOS E D D D

Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 149.9
Natural Cycle: 130
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 51.0 Intersection LOS: D
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     31: Pala Rd (SR-76) & E Vista Way
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PM Existing + Cumulative + Project With Mitigation
31: Pala Rd (SR-76) & E Vista Way Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 300 150 450 0 0 200 0 0
Storage Lanes 1 1 2 0 1 1 0 0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 0.91 1.00 1.00 1.00 0.95 0.95 0.95
Frt 0.850 0.996 0.850 0.934
Flt Protected 0.950 0.950 0.950 0.997
Satd. Flow (prot) 1583 5085 1417 3072 5065 0 1583 1863 1417 0 3296 0
Flt Permitted 0.950 0.950 0.950 0.997
Satd. Flow (perm) 1583 5085 1417 3072 5065 0 1583 1863 1417 0 3296 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 179 3 205 74
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 710 526 797 552
Travel Time (s) 16.1 12.0 18.1 12.5
Volume (vph) 100 2050 400 400 1200 30 300 70 370 10 80 70
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 2158 421 421 1263 32 316 74 389 11 84 74
Lane Group Flow (vph) 105 2158 421 421 1295 0 316 74 389 0 169 0
v/c Ratio 0.65 1.01 0.42 0.94 0.55 0.91 0.18 0.60 0.40
Control Delay 82.7 64.8 7.5 92.0 30.4 86.5 49.0 15.0 37.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 82.7 64.8 7.5 92.0 30.4 86.5 49.0 15.0 37.9
Queue Length 50th (ft) 101 ~787 95 213 327 304 59 103 45
Queue Length 95th (ft) 161 #900 158 #315 404 #485 107 186 85
Internal Link Dist (ft) 630 446 717 472
Turn Bay Length (ft) 300 150 450 200
Base Capacity (vph) 264 2137 1005 451 2355 348 410 649 418
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 1.01 0.42 0.93 0.55 0.91 0.18 0.60 0.40

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project With Mitigation
31: Pala Rd (SR-76) & E Vista Way HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1583 5085 1417 3072 5066 1583 1863 1417 3296
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1583 5085 1417 3072 5066 1583 1863 1417 3296
Volume (vph) 100 2050 400 400 1200 30 300 70 370 10 80 70
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 2158 421 421 1263 32 316 74 389 11 84 74
RTOR Reduction (vph) 0 0 64 0 2 0 0 0 130 0 66 0
Lane Group Flow (vph) 105 2158 357 421 1293 0 316 74 259 0 103 0
Turn Type Prot pm+ov Prot Split pm+ov Split
Protected Phases 7 4 2 3 8 2 2 3 6 6
Permitted Phases 4 2
Actuated Green, G (s) 15.3 63.1 96.1 21.9 69.7 33.0 33.0 54.9 16.0
Effective Green, g (s) 15.3 63.1 96.1 21.9 69.7 33.0 33.0 54.9 16.0
Actuated g/C Ratio 0.10 0.42 0.64 0.15 0.46 0.22 0.22 0.37 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 161 2139 946 449 2354 348 410 519 352
v/s Ratio Prot 0.07 c0.42 0.08 c0.14 0.26 c0.20 0.04 0.07 c0.03
v/s Ratio Perm 0.17 0.11
v/c Ratio 0.65 1.01 0.38 0.94 0.55 0.91 0.18 0.50 0.29
Uniform Delay, d1 64.8 43.5 12.8 63.4 28.9 57.0 47.5 36.9 61.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.1 21.6 0.3 27.2 0.3 29.7 1.0 0.8 2.1
Delay (s) 73.9 65.1 13.0 90.6 29.1 86.7 48.5 37.6 63.9
Level of Service E E B F C F D D E
Approach Delay (s) 57.3 44.2 58.6 63.9
Approach LOS E D E E

Intersection Summary
HCM Average Control Delay 53.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
32: Pala Rd (SR-76) & North River Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 200 2350 1500 150 250 200
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 24.0 92.0 68.0 68.0 28.0 28.0
Total Split (%) 20.0% 76.7% 56.7% 56.7% 23.3% 23.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Max Max
Act Effct Green (s) 18.4 85.8 63.5 63.5 24.0 24.0
Actuated g/C Ratio 0.16 0.73 0.54 0.54 0.20 0.20
v/c Ratio 0.85 0.96 0.83 0.19 0.81 0.46
Control Delay 78.7 25.7 27.8 4.0 66.0 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 78.7 25.7 27.8 4.0 66.0 9.0
LOS E C C A E A
Approach Delay 29.9 25.6 40.6
Approach LOS C C D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 117.9
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 29.4 Intersection LOS: C
Intersection Capacity Utilization 87.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     32: Pala Rd (SR-76) & North River Rd

PM Existing + Cumulative + Project With Mitigation
32: Pala Rd (SR-76) & North River Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 150 0 50 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 134 211
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 1356 1400 1286
Travel Time (s) 30.8 31.8 29.2
Volume (vph) 200 2350 1500 150 250 200
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 211 2474 1579 158 263 211
Lane Group Flow (vph) 211 2474 1579 158 263 211
v/c Ratio 0.85 0.96 0.83 0.19 0.81 0.46
Control Delay 78.7 25.7 27.8 4.0 66.0 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 78.7 25.7 27.8 4.0 66.0 9.0
Queue Length 50th (ft) 159 782 521 8 197 0
Queue Length 95th (ft) #284 #1026 627 41 #338 66
Internal Link Dist (ft) 1276 1320 1206
Turn Bay Length (ft) 150 50
Base Capacity (vph) 265 2595 1916 829 323 457
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.80 0.95 0.82 0.19 0.81 0.46

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project With Mitigation
32: Pala Rd (SR-76) & North River Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 3539 3539 1417 1583 1417
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 3539 3539 1417 1583 1417
Volume (vph) 200 2350 1500 150 250 200
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 211 2474 1579 158 263 211
RTOR Reduction (vph) 0 0 0 62 0 168
Lane Group Flow (vph) 211 2474 1579 96 263 43
Turn Type Prot Perm Perm
Protected Phases 7 4 8 6
Permitted Phases 8 6
Actuated Green, G (s) 18.4 85.8 63.4 63.4 24.0 24.0
Effective Green, g (s) 18.4 85.8 63.4 63.4 24.0 24.0
Actuated g/C Ratio 0.16 0.73 0.54 0.54 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 247 2578 1905 763 323 289
v/s Ratio Prot 0.13 c0.70 0.45 c0.17
v/s Ratio Perm 0.07 0.03
v/c Ratio 0.85 0.96 0.83 0.13 0.81 0.15
Uniform Delay, d1 48.4 14.4 22.7 13.5 44.8 38.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 23.8 9.9 3.1 0.1 19.8 1.1
Delay (s) 72.2 24.3 25.8 13.5 64.5 39.6
Level of Service E C C B E D
Approach Delay (s) 28.1 24.7 53.4
Approach LOS C C D

Intersection Summary
HCM Average Control Delay 29.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 117.8 Sum of lost time (s) 8.0
Intersection Capacity Utilization 87.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

PM Existing + Cumulative + Project With Mitigation
33: Pala Rd (SR-76) & Olive Hill Rd Timings

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 150 2250 200 250 1550 150 100 200 350 150 200 80
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phases 7 4 4 3 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 8.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 25.0 61.0 61.0 15.0 51.0 51.0 20.0 24.0 24.0 20.0 24.0 24.0
Total Split (%) 20.8% 50.8% 50.8% 12.5% 42.5% 42.5% 16.7% 20.0% 20.0% 16.7% 20.0% 20.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None Max Max Max Max Max Max
Act Effct Green (s) 16.3 57.0 57.0 11.0 51.7 51.7 16.0 20.0 20.0 16.0 20.0 20.0
Actuated g/C Ratio 0.14 0.48 0.48 0.09 0.43 0.43 0.13 0.17 0.17 0.13 0.17 0.17
v/c Ratio 0.74 0.98 0.28 0.93 0.74 0.23 0.50 0.68 0.92 0.39 0.68 0.27
Control Delay 69.3 45.5 6.7 93.2 31.9 8.2 57.2 59.0 52.1 50.6 59.0 11.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.3 45.5 6.7 93.2 31.9 8.2 57.2 59.0 52.1 50.6 59.0 11.5
LOS E D A F C A E E D D E B
Approach Delay 43.9 37.9 55.0 47.3
Approach LOS D D E D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 43.4 Intersection LOS: D
Intersection Capacity Utilization 82.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     33: Pala Rd (SR-76) & Olive Hill Rd
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PM Existing + Cumulative + Project With Mitigation
33: Pala Rd (SR-76) & Olive Hill Rd Queues

LOS Engineering

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Storage Length (ft) 250 0 250 200 0 150 150 0
Storage Lanes 1 1 2 1 1 1 2 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1583 5085 1417 3072 5085 1417 1583 1863 1417 3072 1863 1417
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1583 5085 1417 3072 5085 1417 1583 1863 1417 3072 1863 1417
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 153 117 197 84
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30 30
Link Distance (ft) 585 663 961 1186
Travel Time (s) 13.3 15.1 21.8 27.0
Volume (vph) 150 2250 200 250 1550 150 100 200 350 150 200 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 2368 211 263 1632 158 105 211 368 158 211 84
Lane Group Flow (vph) 158 2368 211 263 1632 158 105 211 368 158 211 84
v/c Ratio 0.74 0.98 0.28 0.93 0.74 0.23 0.50 0.68 0.92 0.39 0.68 0.27
Control Delay 69.3 45.5 6.7 93.2 31.9 8.2 57.2 59.0 52.1 50.6 59.0 11.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.3 45.5 6.7 93.2 31.9 8.2 57.2 59.0 52.1 50.6 59.0 11.5
Queue Length 50th (ft) 119 642 24 106 383 18 77 155 140 58 155 0
Queue Length 95th (ft) 186 #777 70 #188 473 66 136 241 #328 92 241 45
Internal Link Dist (ft) 505 583 881 1106
Turn Bay Length (ft) 250 250 200 150 150
Base Capacity (vph) 267 2415 753 282 2193 677 211 311 400 410 311 306
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.98 0.28 0.93 0.74 0.23 0.50 0.68 0.92 0.39 0.68 0.27

Intersection Summary
Area Type: Other
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

PM Existing + Cumulative + Project With Mitigation
33: Pala Rd (SR-76) & Olive Hill Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1700 1700 1900 1700 1700 1900 1700 1700 1900 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 5085 1417 3072 5085 1417 1583 1863 1417 3072 1863 1417
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 5085 1417 3072 5085 1417 1583 1863 1417 3072 1863 1417
Volume (vph) 150 2250 200 250 1550 150 100 200 350 150 200 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 2368 211 263 1632 158 105 211 368 158 211 84
RTOR Reduction (vph) 0 0 80 0 0 67 0 0 164 0 0 70
Lane Group Flow (vph) 158 2368 131 263 1632 91 105 211 204 158 211 14
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 16.3 57.0 57.0 11.0 51.7 51.7 16.0 20.0 20.0 16.0 20.0 20.0
Effective Green, g (s) 16.3 57.0 57.0 11.0 51.7 51.7 16.0 20.0 20.0 16.0 20.0 20.0
Actuated g/C Ratio 0.14 0.48 0.48 0.09 0.43 0.43 0.13 0.17 0.17 0.13 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 215 2415 673 282 2191 610 211 311 236 410 311 236
v/s Ratio Prot c0.10 c0.47 c0.09 0.32 c0.07 0.11 0.05 0.11
v/s Ratio Perm 0.09 0.06 c0.14 0.01
v/c Ratio 0.73 0.98 0.19 0.93 0.74 0.15 0.50 0.68 0.86 0.39 0.68 0.06
Uniform Delay, d1 49.8 31.0 18.2 54.1 28.6 20.8 48.3 47.0 48.7 47.5 47.0 42.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.2 14.0 0.1 35.9 1.4 0.1 8.2 11.3 31.8 2.7 11.3 0.5
Delay (s) 62.0 44.9 18.4 90.0 30.0 20.9 56.4 58.3 80.5 50.2 58.3 42.6
Level of Service E D B F C C E E F D E D
Approach Delay (s) 43.9 37.0 70.0 52.6
Approach LOS D D E D

Intersection Summary
HCM Average Control Delay 45.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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PM Existing + Cumulative + Project With Mitigation
34: Pala Rd (SR-76) & S Mission Rd Timings

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 1000 1800 1400 240 300 550
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Detector Phases 7 4 8 8 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 20.0 20.0 8.0
Total Split (s) 45.0 99.0 54.0 54.0 21.0 45.0
Total Split (%) 37.5% 82.5% 45.0% 45.0% 17.5% 37.5%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None Max None
Act Effct Green (s) 41.0 95.0 50.0 50.0 17.0 62.0
Actuated g/C Ratio 0.34 0.79 0.42 0.42 0.14 0.52
v/c Ratio 1.00 0.47 1.00 0.35 0.73 0.45
Control Delay 68.2 4.6 58.6 6.0 59.9 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.2 4.6 58.6 6.0 59.9 19.7
LOS E A E A E B
Approach Delay 27.3 50.9 33.9
Approach LOS C D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 35.7 Intersection LOS: D
Intersection Capacity Utilization 90.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     34: Pala Rd (SR-76) & S Mission Rd

PM Existing + Cumulative + Project With Mitigation
34: Pala Rd (SR-76) & S Mission Rd Queues

LOS Engineering

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Storage Length (ft) 500 300 500 0
Storage Lanes 2 1 2 2
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 0.97 0.91 0.95 1.00 0.97 0.88
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3072 5085 3539 1417 3072 2493
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3072 5085 3539 1417 3072 2493
Right Turn on Red Yes No
Satd. Flow (RTOR) 218
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Link Speed (mph) 30 30 30
Link Distance (ft) 565 451 1333
Travel Time (s) 12.8 10.3 30.3
Volume (vph) 1000 1800 1400 240 300 550
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 1895 1474 253 316 579
Lane Group Flow (vph) 1053 1895 1474 253 316 579
v/c Ratio 1.00 0.47 1.00 0.35 0.73 0.45
Control Delay 68.2 4.6 58.6 6.0 59.9 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.2 4.6 58.6 6.0 59.9 19.7
Queue Length 50th (ft) ~421 146 591 16 122 154
Queue Length 95th (ft) #570 167 #764 70 172 206
Internal Link Dist (ft) 485 371 1253
Turn Bay Length (ft) 500 300 500
Base Capacity (vph) 1050 4026 1475 718 435 1288
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.00 0.47 1.00 0.35 0.73 0.45

Intersection Summary
Area Type: Other
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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PM Existing + Cumulative + Project With Mitigation
34: Pala Rd (SR-76) & S Mission Rd HCM Signalized Intersection Capacity Analysis

LOS Engineering

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1700 1900 1900 1700 1700 1700
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3072 5085 3539 1417 3072 2493
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3072 5085 3539 1417 3072 2493
Volume (vph) 1000 1800 1400 240 300 550
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1053 1895 1474 253 316 579
RTOR Reduction (vph) 0 0 0 127 0 0
Lane Group Flow (vph) 1053 1895 1474 126 316 579
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 41.0 95.0 50.0 50.0 17.0 58.0
Effective Green, g (s) 41.0 95.0 50.0 50.0 17.0 58.0
Actuated g/C Ratio 0.34 0.79 0.42 0.42 0.14 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1050 4026 1475 590 435 1288
v/s Ratio Prot c0.34 0.37 c0.42 c0.10 0.15
v/s Ratio Perm 0.09 0.08
v/c Ratio 1.00 0.47 1.00 0.21 0.73 0.45
Uniform Delay, d1 39.5 4.2 35.0 22.4 49.3 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.5 0.1 23.1 0.2 10.2 0.3
Delay (s) 68.0 4.2 58.1 22.6 59.4 20.7
Level of Service E A E C E C
Approach Delay (s) 27.0 52.9 34.4
Approach LOS C D C

Intersection Summary
HCM Average Control Delay 36.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 90.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Califomia MUTCD
(FHWA's MUTCD 2003 Revision l, as amended for use in Califomia)

Page 4C- I 6

Figure 4C-103 (CA). Trattic Signal Warrants Worksheet
(Average Traffic Estimate Fotm)

COUNT DATE f,+ C t,>
DIST

Major St:

Minor St:

co Pt\4RTE
CALC

Critical Approach Speed

Crltical Approach Speed

CHK

DATE

DATE

mpn

mph

Speed limit or cratical speedonmajorstreettraffic>64km/h(4Omph)........qaf-.-.,-.
or -> RURAL (R)

ln built up area of isolated community of . 1O,OOO populatio n.......................V )
tr URBAN (u)

(Based on Estimated Average Daily Traffic - See Note)

IIRRAN RIIRAI V l\,,linimum Requirements
EADT

CONDITION A - Minimum Vehicular Volume
'/Satisfied V Not Satisfied

\/ahi.lAc D.r nrv
on Major Street

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

l\.4 inor Street Approach
(One Direction Only)

Number of lanes for moving trafflc on each approach

Major Street Minor Street
11
Qta,rlv,ori 3r4eo. O ?3{o
Zor More. 2 or N4ore ...... ........ ....
1 2 or More

Urban

8,000 5,600 -_9,600 6,720\/'9,600 6,720
8,000 5,600

Rural Urban

2,400 1,680 ..
2 ,400 1 .680 t/'
3,200 2,240
3,200 2,240

Rura I

CONDITION B - lnterruotion of Continuous Traffic

'/..\/Satisfled " Not Satisfied

Vehicles Per Day
^n 

nl.i^r qlrool
(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

Minor Street Approach
(One Direclion Only)

rd|'rrs rr,r ||ruv||rg ud U u rrdLl| aPP'edt-rl

lvlajor Street [,4inor Street
11

@;i Moia-.3.i.l.?o (D 7 3 rp
2 or More............... ....... 2or l\,4ore.. ...... ... ... ..
1 ) N l\n^.e

Urban

12,000 8,400
14,400 10.080 -,'
14,440 10,080
12,000 8,400

Rural

1,240 850
1.200 850 r'
1,600 1j20
1,600 1,120

Rura IUrban

Combination of CONDITIONS A + B

'/.satisfied \.a Not satrsfied

No9!e 99!dtq! ! , but following conditions
fdfilledE0% or rnore-

AB

2 CONDITIONS
80"/"

2 CONDITIONS
ao%

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to count
actual traffic volumes.

+

I

The satisfactjon of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.

2:t870?st B'^/|'?Y

Chapter 4c - l raffic Control Signal Needs Studies ( fpart 4 - Highway Traffic Sisnals 
e , 32,{O O

r{{e
2t 3o 3oo

September 26, 2006
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California MUTCD
(FHWA's MUTCD 2003 Revision 1, as amended for use in Califomia)

Page 4C-16

Figure 4C-103 (CA). Traffic Signal Warrants Worksheet
(Average Traffic Estimate Form)

Etc"P
COUNT DATE

DIST

N4ajor St:

lvlinor St:

co CHK

DATE

DATE

Critical Approach Speed

Critical Approach Speed

mph

mph

Speed limit or critical speed on major street traffic > 64 km/h (40 mph)........ F _) *U*Or,*,
ln built uparea of isolaied community of <10,OoOpopulation....... ...... W)

n URBAN (u)

(Based on Estimated Average Daily Traffic - See Note)

r ,RBAN Rl rRAr v l\4inimum Requirements
EADT

,'t'Satisfied 'J Not Satisfied

CONDITION A - Minimum Vehicular Volume
Vehicles Per Day
on l\y'ajor Street

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

Minor Street Approach
(One Dlrection Only)

,o,,sJ ,v, ,"vv'l,v uo,"v v,' sav,. qPP,ve

ll)otstteet 3oz{o tytotsveet zq€7
Rural

8,000 5,600 v"
9,600 6,7209,600 6,720
8,000 5,600

Urban Rural

2,400 1,680 r''
2,400 1 ,6803,200 2,2403,200 2,240

Urban

Yor Nrlore. . ... :1
2 or l\4ore........................ 2 or |V1ore........................
1 2 or More

/ Not satistied

CONDITION B - lnterruotion of Conlinuous Traffic

Satisfied

Vehicles Per Day
on lvlajor Slreet

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

Minor Street Approach
(One Direction Only)

.a,,sD,u, ,,,uv,"v !cr'ru e vdul dpprudLrl

ll:io(slreet 
-ao2{b Anot 

strcet Zg(o
Urban

12,000 8,400"
14,400 10,080
14,400 10,080
12,000 8,400

Rural Urban

1 ,200
I ,200
1 ,600
1,600

Rural

850 J
850

1120
1 ,120

7or More q
) ^r ^t^.^ 

, ^. ^n^.-1 t ^t l\A6rF

Comblnation of C9NDITIONS A + B
\,/Satisfied " Not Satisfled

No one condition satisfied, but following conditions
Iullllleq 6UYo Or more - . ---..

A"

2 CONDTTTONS
80o/o

2 CONDITIONS
8Oo/o

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to count
actual tratfic volumes.

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.

2'33,7ao <-l3fbo
,t.'
I

,qAj

Q,7L
Chapter 4C Traffic Contol Signdl Needs Studies
Part 4 - Uighway Traffic Signals

ft6b-)
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California MUTCD
(FHWA'S MUTCD 2003 Revision l, as amended for use in California)

Page 4C- l6

Figure 4C-103 (CA). Traffic Signal Warrants
(Average Traffic Estimate Form)

COUNT DATE

Worksheet

E+ c+P
DIST

Major Sl:

l\.4inor St:

CO RTE

s2-74
mph

mph

Speed limitorcritical speedon major street traffic > 64 km/h (40 mph)........ HrI 
^U^Oa,*,In built up area of isolated community of < 1O,OO0 population.... El' J

tr URBAN (u)

(Based on Estimated Average Daily Traffic - See Note)

URBAN ..... . . RURAL.... l/

CONDITION A - Minimum Vehicular Volume

SatisRea / Not Satisfied

Minimum Requirements
EADT

Vehicles Per Day
on Major Sireet

(Total of Both Approaches)

Vehicles Per Day
on Hagher-Volume

l\4inor Street Approach
(One Direction Only)

Number of lanes for moving traffic on each approach

iFalor 
streer 3o z.{o $oo'sveet 5 p,{p

V;; i;," 1't' +< 4 v
Urban Rural

8,000 5,600 v
9,600 6,720
9,600 6,7208.000 5.600

Urban

2,400 I.AAO ,/
2,400 1.680
3,200 2,240
3,200 2,240

Rural

2 or More........................ 2 or More.......................
1 . - . . . . . . . . . . . . . . . . . - . . . . .. 2 or More

CONDITION B - Interruption of Continuous Traffic

//Satisfied " Not Satisfled

\/ahi.lcc l)ar nau
on Major Street

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

lVinor Street Approach
(One Dlfection Only)

Number of lanes for moving traffic on each approach

ffiti"l""?7' lez.t? dY-":-tli::' bh<eY;; M;;; Y
Urban

12,000 A,COO/
14,400 10,080
14,400 10,080
12,000 8,400

Rural Urban Rural

1 ,2oo gso r'
1,200 8501,600 1.1201,600 1,120

t 
^. 

l\i^b t ^. il^r-
1 ) M6rP

Combination of CONDITIONS A + B
.'2.Satisfled .r' 

Not Satisfied

No one condilion satisfied, but following conditions
lullllleO 6U7o Or mOre..-.-..... -----r -----B-

2 CONDITIONS
80%

2 CONDITIONS
80'/"

PM CHK

DATE

DATF

Crltical Approach Speed

Crltical Approach Speed

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable lo count
actual traftic volumes.

The satisfaction of a traffic signal warrant or warrants shall not in itsef require the installalion of a traffic control signal.
9 tn Sdol F:tAt CAP1\')

Chapter4C -'l'raffic Control Signal Needs Stu a"" $2.7bPart 4 Highway lraffic Signals
-)/b?tof'33,7ao
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California MUTCD
(FHWA's MUTCD 2003 Revision 1, as amended for use in California)

Page 4C-16

Figure 4C-103 (CA). Traffic Signal Warrants Worksheet
(Average Traffic Estimate Form)

COUNT DATE E+CtP
DIST

l\4ajor St:

l\.4inor St:

CHKco

Critical Approach Speed

Critical Approach Speed

DATE
DATE

mph

mph

tr URBAN (U)

(Based on Estimated Average Daily Traffic - See Note)

Note: To be used only for NEW INTERSECTIONS or other locations where il is not reasonable to count
actual traffic volumes.

The satisfaction of a trafflc signal warrant or warrants shall not.in rffjp t?e rryitallation of a traffic control signal.

Chapter 4C Traffic Control SignalNeeds Studies f :tl,9a9 <,3

Speed Iimit or critical speedon major street lraffic > 64 km/h (40 mph)........ n I -..-...-.9Ll,1 RURAL (R)
lnbuilf uparea of isolated community of < 10,000 population........-..............1! )

A,Sl\n

/"fu,{oo

uR8AN........................... RURA1........ ."/ ......

CONDITION A - Minimum Vehicular Volume

Sat'sReo / Not Satisfied

Minimum Requirements
EADT

Vehicles Per Day
on Major Streel

(Total of Both Approaches)

Veh'cies Per Day
on Higher-Volume

Minor Streel Approach
(One Direction Only)

'o,,cIv, 
,!,ev,,,Y ue,,'! v,, eov,, oPHl

Major Street l\linor Streett1
Urban Rural

8,000 5,6009,600 6,720 -9.600 6,720 v
8,000 5,600

2,400 '1,680

2,4AO 1.680 /3,200 2.240v3,200 2,240

Urban Rural

, ^r ir^.A 1

d;iiii.. tl1so O;M:;;; ,i{oY Y or Mo'"

CONDITION B - Interruption of Continuous Traffic

Sat'sfied t" Not satisfied

Vehicles Per Day
on Major Street

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

[,4inor Street Approach
(One Dlrection Only)

rcrs! rur ||'uvrI|9 r.drru un edun dPPrudu

Major Street Minor Street
11

Urban

12.000 8,400
14,400 10,080
14,400 10,080 v'
12,000 8,400

Rural Urban

1 ,200 850
1.200 850
1,600 1,120 r'
1 ,600 1 120

Rural

Combination of CONDITIONS A + B

'."Satisfied \4 Not Satisfied

No one condition satisfied, but following conditions
lUllllleO 6UYo Or more.. .- ...

AtJ

2 CONDTTTONS
aoo/o

2 CONDITIONS
80o/o

Part 4 High\ay Traffic Signals

4.=

t]t oo o
September 26. 2006
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California MUTCD
(FHWA's MUTCD 2003 Revision 1, as amended for use in California)

Figure 4C-103 (CA). Traffic Signal Warrants Worksheet
(Average Traffic Estimate Form)

Page 4C-16

DIST

Major Sl:

Minor St:

CO RTE PM

AcD #utY 3?{ Critical Approach Speed

Critical Approach Speed

mph

mph

Speed limit or critical speedon major street traffic > 64 km/h (40 mph)........ tr I -..-...-.or -) RURAL (R)

lnbuiltupareaofisolatedcommunityof<1O,OOOpopulation................V)
n URBAN {u)

(Based on Estimated Average Daily Traffic - See Note)

I tpnaN Rl tRAt \/ Minimum Requirements
EADT

CONDITION A - Minimum Vehicular Volume

Satrsfied / Not Satisfied
\/ahi.lac 9.r n.u
on Major Street

(Total of Both Approaches)

Vehicles Per Day
on Higher-volume

Minor Street Approach
{One Direction Only)

Number of lanes for moving traific on each approach

t\.4ajor Street lvlinor Street
1 1

Urban

8,000 5,600
9,600 6,720 -9,600 6,720 V
8,000 5,600

Rurai Urban Rural

2,400 1,680
2.400 1,680
3.200 2,240 v'
3,200 2,240

2or Nlore.............-......... 1-...........
26i i6ii ze{sot azht Mo,. 4iaa1 -7 or More

CONDITION B - lnterruDtion of Continuous Trafflc

satistieo 
y' 

Not satisfied

Vehicles Per Day
on Major Street

(Total of Both Approaches)

Vehicies Per Day
on Higher-Volume

Minor Street Approach
(One Direction Only)

t\ut oet ut tallres lot |llovut9 ua tc o Edun aPPruau,r

Major Slreet Minor Street
11 12,000 8,400

14.400 '10.080

14,400 10,080 v'12,000 8,400

RuralUrban RuralUrban

1.200 850
1.200 850
1.600 1.120 \./1,600 1,120

2 or |V|ore....................... 1............6iM;;; 2a!5, a;;M;;; ./{ti;.
4 ) or More

Combination of CONDITIONS A + B
.,..

Satislied W Not Satisfied

No one condition satrsFied. but following conditrons
lUllllleO 6U7o Or mOre -......... ---T-___--E-_

2 CONDITIONS
800/o

2 CONDITIONS
800/0

Note: To be used onty for NEW INTERSECTIONS or other locations where it is not reasonable to count
aclual traffic volumes.

Chapter 4C Traffic Control Signal Needs Studies
Part 4 Highway Traffic Signals

rhe satisraction or a trarrlc sisnal warrant o, *^,,.n 
T:;t)r;:" ffii:i.yjt?rlytation 

or a trarric contror sisnal.

E\s\|
t,

1-4',ooo

ts

F+f * [>
COUNT DATE I/ ' \- I I

CHK

DATE

DATE

l7 tac

. BPD" September 26, 2006
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California MUTCD
(FHWA's MUTCD 2003 Revision 1, as amended for use in California)

Page 4C-16

Figure 4C-103 (CA). Traffic Signal Warrants Worksheet
(Average Traffic Estimate Form)

EtCt 7COUNT DATE

DIST CO RTE PM
CALC

Critical Approach Speed

CHK

DATE

DATE

t,,^i", sr, 0?-P ,41JL=3?{ criticarApproach speed mph

mphMinor St:

Speed limitorcritical speedon major street traffic > 64 km/h (40 mph)........ Vf ^,,^., ,^,

In buitt up area of isolated community ot < 't 0,000 population.... fl J 
RURAL(R)

tr URBAN (U)

(Based on Estimated Average Daily Traffic - See Note)

llFrFlaN pr rRAr V' Minimum Requirements
EADT

CONDITION A - Minimum Vehicular Volume

Satisfied / Not satisfied
Vehicles Per Day
on l\.4ajor Street

(Total of Boih Approaches)

Vehicles Per Day
on Higher-Volume

Minor Street Approach
(One Direction Only)

rd'res rur rnuv||19 ud'I(- u Edl|| dPPruc'."

Iiajor Streei l\4inor Street
11 8.000 5.600

9,600 6]20 \,a9,600 6,7208,000 5,600

RuralUrban Urban Rural

2A00 1,680
2.400 1.690 v'
3,200 2,240
3,200 2,240

@or More.... Zl.b.0a. ... @.........5..5.oo
2 or More.................. ..... 2 or More.............. .........
1 2 or More

CONDITION B - InterruDtion of Continuous Traffic

satisfied "/ Not satisfied

\/Ahi.lcc Par naw
on Major Slreet

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

1,4 inor Street Approach
(One Direction Only)

Idllts|{JI!I|l,V|||guc'||'-u|lt'd|"|ldPP'udL,''

lvlajor Streel lvlinor Street
11

Rural

1i233 ,3:133'.
14,400 10,08012,000 8,400

Urban Urban

1.200 850
'1 ,200 eso r/
1.600 1,1201,600 1,120

Rural

@6t iore 2tEp.a. .. 4........{3ab
2 or More.. 2 or l\4ore.
1 2 or More

Combination of CONDITIONS A + B

Not SatisfiedSatisfied \/

No ole qqlqlljq! S?1i! !, but foilowing conditions
Elfilled-8d-" ormorL.. ---_I- -----E-

2 CONDTTTONS
800/o

2 CONDITIONS
80o/o

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to count
actual tramc volumes.

The salisfaction ot a traffic signal warrant or warrants shall not in itself require lhe installatjon of a traffic control signal.
\\
N${

L " l7,9oo

Chapter 4C - Traffic Control Signal Needs Studi€s
Part 4 - Highway Traffic Signals

Wc
E>

\
/= )3,too

0b W 31s

lko-> September 26, 2006
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California MUTCD
(FHWA's MUTCD 2003 Revision 1, as amended for use in California)

DIST co RTE PN4

Chapter 4C - Traffic Control SignalNeeds Studies
Pan 4 - Highway Traffic Signals

Page 4C-16

Figure 4C-103 (CA). Tratfic Signal Warrants Worksheet
(Average Tftffic Estimate Form)

COUNT DATE E+a,+ F
CHK

DATE

DATE

mph

mph

oED PfuHf s"p,"^acr 2b. 2006

*^i", "r, 
Etr-(,4i €lj> . criticarApproach speed

M 
' 

or g Ll lE o',+12 / t4t( ED criticat Approach speed

Speed limitorcritical speed on major street trafflc > 64 km/h (40 mph)........ M1 -- -' or I RURAL (R)
ln built up area of isolated communily of < 10,000 population..., ...................U )

tr URBAN (u)

{Based on Estimated Average Daily Traffic - See Note)

r ,RBAN Rr rRAr V l\,,linimum Requirements
EADT

Not Satisfied V/
CONDITION A - Minimum Vehicular Volume

Satisfied
\/ahi.lac Dar n.v
on Major Street

(Total of Both Approaches)

Vehicies Per Day
on Higher-Volume

Minor Street Approach
(One Direclion Only)

'dflcs 
rur 

'||uvr 
g fldI|'i. urIt curIcPPruc!-rI

Major Slreet Minor Street
1

Urban

8.000 5,640 ,,9,600 6.720 v9,600 6,720
8,000 5,600

Rural RuralUrban

2,400 1,680
2.400 1.680 X3,200 2,2403,200 2.240

2)r r'rcre . 12,75( (D . l,too. .

7or More.. ) or i\,4ore....................
1 2 or More

CONDITION B - Interruption of Continuous Traffic

'.-Satisfied v Not satisfied

Vehicles Per Day
on Major Street

(Total of Both Approaches)

Vehicles Per Day
on Higher-Volume

Minor Street Approach
(One Direction Only)

rdfins rur 
'||uvrI|g 

udrru u gdu aPProdun

lrajor Streel ivlinor Street
1

Urban

12,000 8,400
14,400 10.080 \,''14,400 10,08012,000 8,400

Rural Rural

850
85O v"

1120
1,120

Urban

1,240
1,200
1,600
1,600

(z)or r'r'ore.....1.4!1.5.Q..... n..........1,!.q.a................. ..

for More.. ) or More.......
'| t ^r l\A.te

Combination of CONOITIONS A + B

Satisfied Not Satisfied

No one coOdilie! qetisfiq!1, but following condilions
lullllleo 6U7o Or more - - .-- -----r------

2 CONDITIONS
80%

2 CONDTTTONS
80%

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to count
actual trattic volumes,

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation_of a traffic control signal.

2:Zzoo R lr-rlr oM P&lE D.'

-?)z = /2,/oo
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Series 10 Adjusted ADTs

Hwycov_id Uvol Avol Nm Fxnm Txnm

12033 53013 55008 MISSION JEFFRIES RANCH MELROSE

2670 52437 54411 MISSION CRANBERRY JEFFRIES RANCH

12731 58060 60245 MISSION EAST VISTA CRANBERRY

12735 56662 47108 MISSION HOLLY EAST VISTA

12736 56534 47002 MISSION NORTH RIVER HOLLY

31079 68364 56818 MISSION UNKNOWN NORTH RIVER

7210 68364 56818 MISSION VIA GRENADA UNKNOWN

7209 68364 56818 MISSION VALLEY RANCH VIA GRENADA

11625 71388 59327 MISSION OLIVEHILL/CM DEL REY VALLEY RANCH

11626 71890 60858 MISSION THOROUGHBRED OLIVEHILL/CM DEL REY

15943 68239 57772 PALA THOROUGHBRED MISSION
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